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Abstract 
 
In the UK many industries are suffering as a result of business being lost to 
competition abroad. Raising the technical content of a company’s product or 
service may enable them to increase its competitiveness and hence retain or even 
increase business. A Trade Association exists to represent the interests of its 
members. One way that this can be realized is by provision of technical 
information to its members to support raising the technical content of their 
members’ products or services.  
 
The provision of technical information entails sourcing information, collecting it 
and then disseminating it in an appropriate format. Ways of undertaking this are 
identified. The factors that are likely to influence the provision of technical 
information are determined. This is so that a Trade Association can build upon its 
strengths, diminish weaknesses, exploit opportunities and avoid threats. A 
strategy for provision of engineering technical information to trade association 
members was given. Four mechanisms were implemented on a test-bed Trade 
Association; utilising information technology communication capabilities, 
newsletters, collaborations and conferences. 
 
Feedback and parameters were used to assess the strategy chosen for 
implementation on the test-bed. Taking this into consideration a revised strategy 
was established that can be adapted and applied by Trade Associations who wish 
to provide such a service in the future. 
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1. Introduction to Research Topic 
 
A Trade Association (TA) is an organisation that represents the interests of its 
member companies in a range of environments. Traditionally TAs have been the 
voice of industry to government. TAs were at their peak during the 1960s and 
1970s [1], since then their role has been in decline. They are not for profit 
organisations existing for a social purpose, that is to say they exist to promote a 
particular group of people. Nevertheless, they are increasingly expected to 
behave like a business – in the past TAs had been seen as clubs [1] – in order to 
create revenue that can be used to improve current services and create new ones 
in order to make them financially viable.  
 
In the UK many industries are suffering as a result of business being lost to 
competition abroad, especially in low cost-base countries [2]. Raising the 
technical, value-added, content of a company’s product or service may enable a 
company to increase its competitiveness and hence retain or even increase 
business. One way that a TA can support its members, by increasing the 
technical content of their products, is to provide accessible technical information. 
Emerging technologies are of particular importance as they are technical 
innovations that represent a development within a field for competitive 
advantage [157]. It is also important that disruptive technologies are not ignored 
by a TA. Disruptive technologies are technologies often seen as irrelevant and 
inferior technologies that have been developed independently from the 
sustaining, dominant technologies [158]. If these are ignored they could quickly 
become a competitive threat to TA members and could transform the 
marketplace. 
 
Technology intelligence is the systematic and informal implementation of 
activities that gather timely and reliable information to support decision-making 
for management of technology and general interests [155]. It takes into 
consideration facts and trends (opportunities and threats).   
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Although the research focuses upon UK TAs it was important that technology 
intelligence processes from other countries were studied. It was especially 
important to be aware of those countries that are seen to be very innovative, an 
indication of which can be gained from looking at a country’s Research and 
Development (R&D) spend as a percentage of Gross Domestic Product (GDP). 
The latest statistics (2009) form the Organisation for Economic Co-operation and 
Development (OECD) [162] shows that Israel (4.9%) has the highest R&D 
spend, followed by Sweden (3.7%), Japan (3.4%) and then the USA (2.8%) 
[163]. The UK (1.9%) is slightly below the OECD average of 2.3%.   
 
The aim of the research presented here is: 
 
The development of a strategy to provide technology intelligence to 
members of Trade Associations related to engineering.  
 
The research looks at technology foresight processes as a way to gain technology 
intelligence. Technology foresight is the method of forecasting emerging 
technologies and assessing and communicating the emerging technologies to 
suppliers, consumers and stakeholders [157], or in this dissertation the member 
companies of a TA. 
 
To achieve the aim the following objectives have been addressed: 
 
1. Determine the factors that are likely to influence the provision of technical 
information by a Trade Association 
2. Identify sources of technical information 
3. Identify methods for collecting technical information  
4. Identify methods for disseminating technical information 
5. Assess, using a Trade Association as a test-bed, a selection of the most 
appropriate methods for gathering and disseminating technical information 
6. Relate the factors that are likely to influence the provision of technical 
information to those methods for gathering and disseminating technical 
information that are implemented with the test-bed Trade Association 
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7. Establish a strategy that Trade Associations can use to provide engineering 
technical information to its members 
 
Chapter 2 provides a succinct description as to what a Trade Association is and 
draws upon its role to substantiate why the provision of technical information is 
important. The following chapter identifies a variety of sources and methods for 
collecting information that are relevant to Trade Associations representing UK 
industries, hence addressing objectives two and three. The categorisation of 
sources of information is mentioned as this can determine what sources and 
subsequent methods are used.   
 
A number of ways to disseminate the information gathered are given in Chapter 
4, therefore attending to objective four. The advantages and disadvantages of 
each are highlighted in order to aid a Trade Association in choosing the most 
appropriate dissemination means. A SWOT analysis is presented in Chapter 5 
that is used to determine the factors that are likely to influence the provision of 
technical information by a Trade Association, therefore fulfilling objective one. 
Chapter 6 presents the results of implementing a selection of technical 
information gathering and dissemination methods on a test-bed Trade 
Association so that the methods can be assessed – objective five. The factors 
likely to influence provision of technical information, presented in Chapter 5, are 
then related to the results of implementation, which realizes objective six. 
 
A strategy that can serve as the foundation for a Trade Association to provide 
their own technical service provision is presented in Chapter 7. Chapter 8 
evaluates the research and Chapter 9 concludes it. 
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2.  Trade Associations and their Contribution to 
Technology Intelligence 
 
2.1 Introduction 
 
This chapter introduces the concept of Trade Associations (TA), their role and 
the type of services they provide.  
 
2.2 Overview of Trade Associations 
 
A TA is an organisation that exists to represent the interests of companies, 
usually from the same industries, who pay a fee to become members of the TA 
that best represents their industry [3]. It is believed [4] that a majority of TAs 
evolved from cartel type activities after World War II. Typically TAs were 
involved in ‘resale price control’ and market-sharing arrangements. The 
Restrictive Trade Practices Act [5] removed this role from TAs [6]. The income 
that TAs receive from fees can differ and especially between countries. For 
example an annual budget for a Japanese TA is approximately £2.7 million 
whereas the average budget for a TA in the USA is about £423,000 [164].  
 
In the 1960s the Confederation of British Industry [7] (CBI) was formed by the 
government of the time in an effort to rationalise the number of TAs [4]. 
However, there was an increase in the number of TAs in the 1970s and 1980s 
[6]. This could have been due to the change of government, in 1979, weakening 
the role of the CBI as the main representative of industry. Thirteen percent of 
TAs were involved in a merger between 1989 and 1994, pointing towards 
rationalisation of TAs. The “Heseltine Initiative” in 1993 alleged that the large 
number of TAs was bad for UK industry [3]. It is believed that the initiative was 
a stimulus for change within TAs, including mergers, improving their own 
effectiveness and in turn improving their members productivity and hence 
competitiveness. Currently in the United Kingdom there are approximately 900 
TAs [8]. This compares to about 2,200 TAs in the USA and 15,000 in Japan 
[164]. It ought to be noted that it is difficult to make direct comparisons as TAs 
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and their functions can differ between countries. For example, in the USA they 
have State Bar Trade Associations, which represents all the attorneys in a US 
state [164]. In the UK State Bar Trade Associations do not exist. 
 
TAs have evolved [3] to provide improved services to their specific industry 
member companies and represent and promote their interests. In some instances 
members can purchase additional services [6].  It is the ability of TAs to do this 
that enables them to retain and grow their membership, and hence remain 
financially viable.  
 
2.3  Services offered by Trade Associations 
 
In 1994 May et al [6] conducted a survey of TAs in the UK. An outcome of this 
is Table 1, which shows the main services offered by TAs, in order, with the one 
most made the use of, by TA members, at the top.  
 
Table 1: Table to show the provision of the main services offered by trade associations, as a 
percentage of those surveyed [6] 
 
Rank Service % 
1 General advice 88.1 
2 UK government 
representation 
84.9 
3 Contact with other firms 81.9 
4 European representation 76.5 
5 Technical advice 73.0 
6 Market information 67.0 
7 Standards 66.5 
8 Legal advice 57.0 
9 Training 52.8 
10 Environmental advice 51.2 
11 Home sales promotion 39.8 
12 Export promotion 25.3 
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Focusing on the subject matter of this thesis, technical information, 73% of TA 
members utilised technical advice, hence it was the fifth most provided service 
by TAs. With almost three quarters of TAs offering technical advice it is 
indicative that it is an important service to offer.  
 
Other services like general advice and UK government representation, with 
88.1% and 84.9% provision respectively, were more greatly utilised by members.  
Macdonald [3] reported that although representation has been a traditional role 
for TAs other services provided would be used to show the worth of a company’s 
membership rather than representation. Many TA directors felt it would be 
difficult to assign an accurate value for representation, which was seen as an 
intangible benefit, whereas the worth of other services was easier to show. 
Exhibitions and conferences were seen as services that could be more easily seen 
as a tangible benefit, and hence could be used to demonstrate the value of 
members’ subscription to a TA. Any strategy for providing technical information 
ought to try and offer tangible benefits so that its worth is valued by members. 
 
It could be argued that two of the 12 services listed in Table 1, in addition to 
technical advice, could be considered as a technical service. Various standards 
can be of a technical nature. Training could be given on a technical subject. 
Depending on the definition of technical service, the number of TAs that already 
provides such a service could be greater than 73%. 
 
No matter what definition of technical services it is clear that it is considered 
important to provide, otherwise at least 73% of TAs would not be offering it. A 
term commonly used for the method of gathering information and making it 
available to others is Knowledge Management (KM) [9]. Intellectual Capital (IC) 
is possession of the knowledge that results from experience and learning, which 
can provide an organisation with a competitive edge [10], and hence making it an 
important thing to possess. Furthermore, KM and IC management can play 
significant roles in producing innovation that creates value, and subsequent 
wealth, for the organisation. Innovation can contribute to increasing the market 
value of a company. To gain wealth an organisation must leverage its resources, 
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or IC, to produce innovation. In addition, organisations must prevent IC loss 
[11].  
 
May et al [6] established that more than 50% of members, from three quarters of 
TAs, employed less than 30 people. Consequently the ability to buy services 
from a TA as part of the basic membership joining fee was essential. This would 
appear to be in line with the fact that at the start of 2006 there was an estimated 
4.5 million business [12] enterprises in the UK. Of these 99.3% were classified 
as ‘small’ (0-49 employees). A reason for the large number of small companies 
being in membership of TAs is that small companies are not large enough to 
create direct links with government [1]. For the purpose of this dissertation the 
definition of a Small to Medium-sized Enterprise [13] (SME) will be taken from 
the official definition given by the European Union, which is in line with the 
aforementioned classifications. An SME is an organisation that can meet the 
following criteria: 
• It is an organisation that is engaged in economic activity 
• An organisation that has fewer than 250 employees 
• It has an annual turnover not exceeding €50 million or does not have a 
balance sheet total not exceeding €43 million 
 
TAs provide market information and legal advice reducing the need for member 
companies to undertake such activities that are essential to their business. These 
types of services are in line with the Heseltine Initiative by enhancing a 
company’s productivity and hence competitiveness, as is the provision of 
technical information.  
 
2.4 Case Study: Profile of the GTMA 
 
The GTMA is a TA, in the United Kingdom, representing its fee paying member 
companies in precision engineering, metrology, rapid product development, 
toolmaking and tooling technologies. This TA will be the test-bed for the 
investigation of the prioritised technology foresight practises for TAs given in 
Chapter 6. It was set-up during 1942, during World War II, as part of the ‘war 
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effort’. Its responsibility was to co-ordinate the manufacturing and distribution of 
special tooling and gauging for the production of armaments, aircraft and other 
defence equipment. It has experienced and survived many of the pressures that 
have been inflicted in TAs over the years, such as the rationalisation of TA 
number between 1989 and 1994.  
 
Table 2 shows the main services that GTMA offers to its members [105]. The 
GTMA has approximately 300 member companies. The majority of which are 
SMEs or ‘micro’ SMEs, with ninety percent of member companies employing 
less than 30 people [103].  
   
 - 14 - 
Table 2: GTMA member benefits and services 
 
Type of Benefit Service Description 
Business Assistance Buyers 
Networks 
GTMA networks with OEM and Tier 1 
companies to further the UK 
engineering supply chain and provide 
business opportunities 
 Sector Supply 
Chain 
meetings 
Opportunities to network in the 
Aerospace, Medical, Automotive, 
Packaging, Oil & Gas, Composites 
industries 
 Out-Sourcing GTMA will source members 
requirements 
 Business 
Development 
Training 
Providing a funded business programme 
for management development 
 Mediation 
Service 
Free confidential service to resolve 
issues for members 
 Industry 
Standards 
Industry statistics for UK, Europe, 
Americas and Far-East 
 Business 
Helpline 
Providing unlimited specialist advice on 
employment and company law 
 Health & 
Safety 
Free health & safety audit and free 
unlimited helpline cover for members 
 Insurance Substantial saving for business 
insurance and private healthcare 
Communication Lobbying GTMA lobbies government on issues 
affecting the sector 
 Representation GTMA is represented in Europe on new 
legislation and regulations in the 
Mechanical Engineering sector 
 Marketing Buyers Guide, GTMA News, GTMA 
website 
 Business 
Briefings 
Providing business information 
 Trade Press Promoting members  
Promoting 
Excellence 
Best Practise Best Practise and evaluation programme 
 World Class 
Profile 
GTMA provides assistance on the 
World Class self-assessment profile 
 Financial 
Solutions 
Providing financial solutions for tool 
leasing, leasing of equipment and 
software 
 Awards Annual Apprenticeship and Engineering 
Excellence Awards 
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2.5  Concluding Remarks 
 
An overview of TAs has been provided along with an indication of the typical 
services provided to TA members. As a result of rationalisation of the number of 
TAs they are now expected to go further in improving their members’ 
effectiveness and competitiveness. This in turn should enhance the TA’s 
competitiveness through offering a superior service and therefore being able to 
better retain and attract fee paying members. 
 
It has been established that technical information is already an important service 
offered by UK TAs – the fifth most provided service. It is essential that a TA 
tries to show the tangible benefits of its services, such as technology intelligence, 
so that it helps its members realise the benefits of their membership. Member 
companies are pre-dominantly SMEs. Hence, technology intelligence services 
need to be aimed at this size of company – less than 250 employees. 
 
A test-bed TA that was deemed representative of a typical TA was introduced. 
This was the GTMA. The strategy for providing technology intelligence is 
implemented using the test-bed TA, which is discussed in Chapter 6. The 
following chapter identifies sources of technical information and technology 
monitoring methods that could be utilised by a TA.  
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3 Technical Information Gathering: Sources and 
Methods  
 
3.1 Introduction 
 
This chapter examines how technical information can be gathered from a range 
of sources by a Trade Association. Sources and methods used by a variety of 
different organisations to gather information are presented.  
 
3.2 Assessment of Sources of Technological Innovation 
 
There are many information sources that can be exploited. Sources of 
information can be put into two main categories, primary sources and secondary 
sources [14]. It is important for a TA to understand the advantages and 
disadvantages of each as it may influence what type of source is used and when.  
 
In this dissertation primary sources are defined as first-hand information from 
persons directly involved in an activity or event or speaking directly for a group 
– it is original information that has not yet been interpreted by someone else [15]. 
A secondary source is one that has not come directly from persons involved in an 
activity or event; it has been interpreted by a second or third party. The risk in 
using a secondary source is that a TA could provide a misleading notion if the 
secondary source had misinterpreted or added bias to the primary source of 
information. 
 
Information can be both and primary and secondary source [15]. For instance a 
researcher may create a report on his or her findings. This report would be a 
primary source. Somebody from a magazine may interview her and produce an 
article about the researcher’s work. This would then be considered a secondary 
source. 
 
The definition of primary and secondary sources is not unanimous. In the field of 
competitive intelligence – the process where companies inform themselves of 
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their competitors’ activities [14] – a secondary source is described as one that is 
publicly available and includes all written information. This definition is not 
used in this dissertation as it was considered the least used definition within 
relevant literature. When talking about primary and secondary sources with 
others it must be made certain that all are using the same definitions.  
 
The credentials of sources, that is to say their providence, must be considered 
when gathering information; otherwise distribution of technical information from 
poor sources could result in a poor technical service being offered. This could 
result in companies having a low opinion of the provider, the TA. 
 
Both primary and secondary sources exist internally within a company and 
externally. West [14] recommends that the following route should be taken when 
searching for information: 
1. Internal secondary sources 
2. External secondary sources 
3. Internal primary sources 
4. External primary sources 
 
Table 2 highlights some of the advantages and disadvantages of internal and 
external primary and secondary sources, which gives reasoning for the route that 
West suggests should be taken. 
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Table 3: Table to show the advantages and disadvantages of using internal and primary 
sources, adapted from West [14] 
 
Category of source Advantages Disadvantages 
Internal secondary 1. Usually inexpensive (apart 
from books and access to 
journals) 
2. Should be easier to obtain 
than an external secondary 
source 
3. Usually quicker to obtain 
information than primary 
sources 
1. The detail of 
information is usually 
low, and hence less 
useful 
External secondary 1. Usually inexpensive (apart 
from books and access to 
journals) 
2. Usually quicker to obtain 
information than primary 
sources 
3. The detail of information 
is higher than for internal 
secondary  
4. There is more scope for 
identifying external 
secondary sources than for 
internal 
5. Scanning for information 
can be kept simple if there 
is a necessity to do this 
1. Some of these 
sources can be easy to 
identify but can be 
difficult and take time 
to obtain 
2. It is available to 
anyone who wants to 
collect it and 
although inventive 
ways can be used to 
collect and present it 
there is not enough 
possibility to obtain 
very unique 
information 
3. It is often available 
after a time delay and 
therefore is not 
always brand new 
information 
4. Some secondary 
sources can be bias 
i.e. company 
literature can paint a 
company and its 
technologies as being 
great when they are 
not 
Internal primary 1. Unique information can be 
obtained 
2. Can provide information 
on the gaps in knowledge 
left after using secondary 
sources 
1. Deemed more risky 
to use than secondary 
sources 
2. Wishful thinking by 
staff that their 
company is better 
than their competitors 
can affect the 
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Category of source Advantages Disadvantages 
accuracy of the 
information 
3. Primary sources 
generally take more 
time to set-up and 
complete than 
secondary sources 
4. More costly to 
conduct than 
secondary source 
information 
gathering. It takes 
time and more 
specialist skills to do 
this 
External primary 1. The detail of information 
is higher than for internal 
primary 
2. Can provide information 
on the gaps in knowledge 
left after using secondary 
sources 
3. There is more scope for 
identifying external 
primary sources than 
internal ones 
4. Unique information can be 
obtained  
5. More up-to-date 
information can be 
obtained than for 
secondary sources. This 
makes it more valuable 
1. Deemed more risky 
to use than secondary 
sources 
2. It is usually the most 
difficult source to 
obtain information 
from 
3. Is typically the most 
costly source of 
information 
4. Some routes to 
exploit this source are 
considered unethical  
5. Persistent contact 
with an external 
company or 
organisation could 
annoy  
6. Primary sources 
generally take more 
time to set-up and 
complete than 
secondary sources. 
Especially so for 
external primary 
sources as contacts 
need to be identified 
and there is a reliance 
on their availability 
 
It is advisable to use more than one type of source from Table 2 so that the 
disadvantages of one can be addressed by another. For example, a disadvantage 
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of internal secondary sources is its lack of detail. External secondary sources 
have the advantage of having a high level of detail, therefore nullifying the 
disadvantage of internal secondary sources. Using both types of source together 
complement each other.   
 
Further classifications of knowledge, or technical information, are whether it is 
embedded or migratory [16]. Knowledge that is linked with social interactions, 
specifically knowledge that is in a person’s head (tacit knowledge – Section 
3.2.12), is referred to as ‘embedded knowledge’. It is slow moving ‘sticky’ 
information. Another type of knowledge is ‘migratory knowledge’, which can be 
easily encapsulated in a physical format, such as formulas, manuals and 
blueprints. A TA should consider whether information from potential sources are 
embedded or migratory as the former is likely to be more time consuming to 
obtain.    
 
Decisions regarding the sourcing of knowledge and technological inputs can 
affect the future innovative capabilities of an organisation [17], therefore, it is a 
decision that should not be made lightly. Due to the greater ease of providing 
information by electronic means, such as the internet, the likelihood of finding 
poor quality or inaccurate information is high [15].  
 
There are ways of determining whether a source is credible or not. For example, 
Burnett [15] suggests that in order to assess the credibility of a web page four 
main elements ought to be considered: authorship; timeliness; purpose; content. 
In addition to this West [14] describes cross-checking as the ultimate test of 
authenticity. However these could easily be applied to other sources that a TA 
decides to use. Authorship is looking at the credentials of the author, which 
considers are they qualified to talk about the topic they have written about and 
are they affiliated with a good university or respected company. The age of the 
information (timeliness) is important, especially for technical information, as one 
does not want to promote something as state-of-the-art when it is not. The 
purpose for the source information being made available can help decide how 
credible a source is. For instance, company literature is likely to be biased in 
order to make the company appear in the best light possible – often to make it 
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more attractive to investors. By means of studying the content of an information 
source an idea can be gained about its credibility. It can be compared to current 
knowledge to see if it matches it or not. Other resources can be used to verify it. 
Poor spelling and grammar could be a sign of a lack of effort into producing 
quality work. Cross-checking is comparing the different sources to see if they 
uphold the same judgements. This is not a 100% guaranteed test of authenticity 
as many different secondary sources could use the same source that was 
inaccurate. 
 
The time horizon for technology – the amount of time the current judgements on 
a technology are expected to be relevant and useful – can affect the knowledge 
sourcing relationships [17]. The technology life cycle is similar to product life 
cycle but applies to a technology from its birth to death [159]. Understanding 
where a technology is in its life cycle is essential to remain competitive so that 
resources are not spent on an obsolete technology [160]. Long range planning for 
what technologies and sources should be used ought to have the purpose of 
avoiding ‘lock in’ on technologies that may be superseded by new technologies.  
 
It is believed that the intensity of use of different sources depends on the industry 
[18]. Table 3 shows how the intensity of use of different technology information 
sources varies between three industries. For example, in the market-driven 
automobile and machinery industries dominant designs usually exist and 
component innovations are common. The scientific designs need a longer time to 
become competitively relevant, therefore, information sources related to science 
are less likely to be used than in the pharmaceutical industry.  Sources that are 
considered more important are product fairs, and supplier and customer 
interviews. These meet the information needs, such as communication with the 
market (customer interviews), and are within the appropriate time horizon – the 
time period that current judgements are expected to be relevant – as component 
innovations are likely to be exhibited at product fairs and by suppliers.  A TA 
would have to give thought to the information needs of the industry(s) that its 
members are involved with to decide what information sources are most 
appropriate to use.  
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Table 4: Intensity of use of different technology intelligence information sources from three 
industries [18] 
 
 Pharmaceuticals Electronics Automotive/ 
Machinery 
Publication 
frequency analyses 
●●● ●● ● 
Publication citation 
analyses 
●●● - - 
Quantitative 
conference analyses 
●● ●●● ● 
Patent frequency 
analyses 
●● ●●● ●●● 
Patent citation 
analyses 
- - ● 
S-curve analyses - - - 
Benchmarking 
studies 
●●● ●●● ●●● 
Portfolios ●●● ●●● ●●● 
Delphi studies - - - 
Expert panels ●●● ● ●● 
Flexible expert 
interviews 
●●● ●●● ●●● 
Technology 
roadmaps 
●● ●●● - 
Product technology 
roadmaps 
- ●●● ● 
Product roadmaps ●●● - - 
Experience curves ● ●●● ●● 
Simulations ●● - - 
Option pricing 
models 
●● - - 
Scenario analyses ●●● ●●● ●●● 
Lead user analyses - ●●● ●● 
Quality function 
deployment 
- ●● ●●● 
 
●●● = often used 
●● = sometimes used 
● = rarely used 
- = note used 
 
The type and intensity of use of a source, and the chosen method for gathering it, 
are attributed, by West [14], to six determinants:  
1. Characteristics of intelligence  
2. Detail of intelligence  
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3. Frequency of collection 
4. Manpower required 
5. Time required 
6. Budget required  
 
Many of the determinants relate to the advantages and disadvantages of primary 
and secondary sources as presented in Table 3.  
 
The first determinant, characteristics of intelligence, can refer to the level of 
uniqueness of information or the degree of potential bias that can be associated 
with a particular source. More exclusive information could be regarded as more 
valuable, but harder to get through use of primary sources. Using biased 
information could reduce the ‘quality’ of the source. A TA may have to opt for 
mainly primary sources – the harder route – in order to get the more valuable 
exclusive information and information that is likely to be less bias (as described 
in Table 2). On the other hand readily available, less exclusive, information 
could be disseminated if it were to be disseminated in a distinctive way that made 
it easier to comprehend and hence obtain a benefit from it.  
 
The sources that were predominantly used over the range of industries (those that 
were stated as being ‘sometimes used’ or better across the three industries in 
Table 3 were:  
− Publications (Section 3.2.1) 
− Patents (Section 3.2.2) 
− University contacts (Section 3.2.3) 
− Consultants, external experts (Section 3.2.4) 
− Scientific and commercial conference (Section 3.2.5) 
− Co-operation and collaboration (Section 3.2.7) 
− Information providers (Section 3.2.9) 
− National research committees (Section 3.2.10) 
 
The abovementioned sources are described in more detail in Sections 3.2.1 to 
3.2.12, along with others seen as being most relevant for use by a TA:  
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– Product fairs and exhibitions (Section 3.2.6) 
– The internet (Section 3.2.8) 
– Personal observations (Section 3.2.11) 
– Tacit knowledge (Section 3.2.12) 
 
It is important to note that the sources of information and the way they can be 
accessed can change dramatically over time.  
3.2.1 Publications 
 
Publications include: 
- Books 
- Journals (periodicals dealing with a specialist subject) 
- The trade press 
- Industry newsletters 
- Conference papers 
 
These can either exist as hardcopy printed publications or electronically such as 
online catalogues. The advantage of a book is that it typically contains a large 
amount of information [14]. It is often considered that journals, rather than 
books, are the better source of information in technology [19]. This is because 
journals are considered to have the most up-to-date information. Customarily in 
journals contact information for the author(s) is given. The author(s) can be keen 
to discuss their work with others that have an interest in the same area [19]. 
Through contacting the author(s) their state-of-the-art ideas can be discussed 
further, if the author is willing and able to do so. References included in books 
and journals can offer many more sources of useful information related to the 
subject area and in essence could be considered a shortcut determining which 
further relevant publications could be utilised, rather than spending time using 
search terms in library or electronic catalogues.  
 
The trade press can cover almost every business [14]. They tend to attract many 
news stories from companies. This endows them with an advantage as they can 
be relied upon to record a majority of the significant events within a sector. 
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Electronic publications of journals and books can be more easily searchable for 
information by using keywords to seek out sought after information.  
 
Industry newsletters contain summaries of a collection of literature relevant to a 
sector. The benefit of using these is it can act as a shortcut for finding 
information in one place that has originated from many sources. West [14] states 
that conference papers are mostly produced by people working in companies and 
therefore can give an insight into their experiences within a company. West has 
focused solely on conferences held by companies to discuss a topic or topics. 
Conference papers are also available from conferences involving different people 
from industry and academia for exchange of information on one or more topics. 
These conference papers are likely to be more accessible than those intended for 
just one organisation’s use. Conferences are discussed in more detail in Section 
3.2.5. A plus for using conference papers is that because most of the papers are to 
do with a similar, if not the same subject, they can easily be compared to each 
other [19].  
 
There are three main different types of types of trade press magazines, each with 
their own benefits of use: 
1. Those devoted to a particular sector, which are the most specialised and 
therefore will cover all that happens in that sector, such as product 
launches and trade shows and exhibitions 
2. Magazines that are focused on manufacturing techniques, for instance 
Practical Welding Today [20], which covers advancements in the 
technique for many sectors 
3. Subject related magazines like Engineering [21], which reports 
significant events in the world of manufacturing 
 
3.2.2 Patents 
 
Patents are a secondary source of information [14]. Looking at what patents 
have been filed can provide information on new technologies [22] and indicate 
what areas of technology research and development companies are interested in 
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[14]. An advantage of this source is that it provides information on new 
inventions that should have an industrial application [22]. If something submitted 
did not have an industrial application it would not be granted a patent. As a 
source it also benefits by the fact that a clear description is given of the invention 
so that it is understandable for somebody to use the patent. References are given 
(Section 3.3.3) [14] that can be used to find further information. A patent search 
has a wide scope as it can bring attention to state of the art for many different 
industries [23]. Also, a patent is dated, which confirms how old an invention is. 
However, there is a slight time delay, of about one and a half years (1991), 
between an application being submitted and publication.  
 
3.2.3 University Contacts 
 
Universities not only offer a source of information through the library and 
electronic resources. People within a University, especially the academics, can be 
considered experts within their field [14]. The benefit of using a university 
contact is that their knowledge is often very good as they devote much of their 
time to their subject area. They are usually enthusiastic to talk to someone about 
their area of work. Some people do not see academics as being in touch with the 
‘real world’ i.e. academics do not understand the pressures seen by companies. It 
should be pointed out that some universities will be seen as understanding the 
‘real world’ and others less so. This can lead to reluctance in using university 
contacts. An indication of this as an issue is the efforts that have been set up to 
promote contact between academia and companies and also that it appears to be a 
significant research topic [24]. INnovation DElivers EXpansion (INDEX) 
vouchers [25] are an example of a scheme that promotes this. It allows SMEs to 
apply for a voucher that can be used to purchase academic support from specific 
universities. In subject areas, such as management, employees of companies have 
thought that academics have much theory but have little experience on 
applications. People outside academia often do not appreciate ‘good’ research 
practise that can involve rigorous empirical data for validity. 
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3.2.4 Consultants and External Experts 
 
Like university contacts consultants have a large amount of information and 
knowledge within their chosen field [14]. In a survey, conducted by Wilkerson 
[24], that looked at views of academic research relevance (for the subject area of 
management) it showed that overall consultants were preferred to universities for 
information. Consultants are usually unwilling to provide information unless 
they are paid for it, unlike a university contact [14]. However, they normally 
provide a quicker response time. Sometimes they will provide information in 
exchange for something that will benefit them, such as access to another expert’s 
knowledge or information source. A condemnation of consultants expressed in 
Wilkerson’s results was the sales pitch that would often accompany provision of 
information [24].  
 
Using people from outside as a source of information can bring the benefit of 
involving someone that is knowledgeable of other industries. This has the 
potential to bring in new ideas, hence promoting cross-fertilisation of 
technologies [14]. For a TA even government contacts, including national and 
international, can be used as an external source of information [26]. 
 
Rather than gather information directly from the sources organisations are 
increasingly sourcing part or all of their technical knowledge from external 
experts [17]. A reason for this trend in outsourcing is that the number of 
technologies per product (TPP) is increasing. Some organisations do not have the 
resources, or the in-house technological and knowledge capacity, to cope with 
the extra burden of keeping up with an ever increasing number of technologies, 
hence they seek outside support.  
 
3.2.5 Conferences 
 
A conference is a prearranged meeting for the exchange of information and 
discussion [27]. Conferences can provide the opportunity to meet people from 
academia and companies [14] and hence obtain information from those sources.  
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A benefit of conferences is that there can be a feeling of goodwill amongst the 
delegates due to the good social environment provided. This can result in 
delegates being more willing to share information. Also, most people come to a 
conference in a frame of mind to be open. There is often a charge made to attend 
a conference and this can vary depending on the length and type of conference. 
For example the cost of two conferences, with the central theme of rapid 
manufacturing, are £349 [28] and £423 [29], both of which last for two days. 
Some conferences will offer discounts. For instance if the organiser is a 
membership organisation, like a TA, a discount may be open to existing 
members or for those that join [30].  
 
3.2.6 Product Fairs and Exhibitions 
 
Some conferences will be run alongside an exhibition or vice versa [28]. An 
exhibition, or product fair, can provide information on companies’ products and 
services. Like conferences they provide an arena for networking, especially 
considering most people who attend have a more ‘open mind’. In particular an 
attendee can find out what product or service features are being promoted as 
unique or state-of-the-art [14]. It is more than likely that attendance at a product 
fair or exhibition would cost less than a conference, or even free to attend. 
Publications (Section 3.2.1) can also be collected and consultants and external 
experts (Section 3.2.4) can often be found at product fairs and exhibitions.  
 
3.2.7 Co-operation and Collaborations 
 
Co-operation is when a group work together, for example universities and 
companies may collaborate to develop a new product or technology. For a TA 
this could also include working with other associations and interest groups [26]. 
Some say that the popularity of outsourcing technical knowledge or co-operation 
has grown with the world economies merging [17]. Others argue that it is not a 
new phenomenon and collaborations have been in place since the late nineteenth 
century [31]. The driving forces for co-operation are usually [32]: 
– Escalating research and development costs 
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– Shortening technology life cycles 
– Increasing complexity of technologies 
– Globalisation of technologies and markets 
– Industrial competence being more widely dispersed geographically 
  
The benefits that companies can gain through co-operation include [32]: 
a. Sharing of costs 
b. Reductions in risk associated with the development of a new product or 
process 
c. Facilitation of the formation of compatibility of technologies i.e. mobile 
phone companies working together to licence a software operating system 
for third generation mobile information and communication services so 
that the same applications can run on many makes of phone [33] 
d. Identifying a means of entering foreign markets 
e. Innovative performance of a company can be increased when in co-
operation with knowledge generating organisations, such as universities, 
government and research and development institutions as it increases 
access to ‘star scientists’. Star scientists can more easily acquire high-
quality information that can assist in better decision making. 
 
Governments can encourage collaborations through offering funding for projects 
that promote the government’s research interests, hence there is money available 
to utilise this source. Companies that already participate in government projects 
are more likely to be invited as symbolic partners in government projects.  
 
It must be realised that collaboration is a supplement to its own research, rather 
than a replacement [17]. It should be seen as an additional source to act as an 
input into its own research activities. Howell et al [17] warns that caution should 
be taken when outsourcing research and development. A British reliance on the 
outsourcing of research and development has been blamed for hampering 
innovation amongst British companies prior to 1950. Some organisations are 
reluctant to outsource ‘critical’ technologies, but there is a growing willingness 
to outsource routine, low value-added research and technical activities. 
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UK SMEs that innovate successfully usually have dense external networks of 
partners [32]. A survey of companies in the West Midlands (UK) found that 
companies that co-operate with suppliers and buyers tend to increase their ability 
to innovate. Through utilising collaborations as a source it opens up 
opportunities to exploit other sources such as university contacts that may be 
participating in the project. There is some pessimism about the success of co-
operations. Co-operations, especially global co-operative ventures, can be 
difficult to manage and prone to instability, and their failure rate is high [16]. 
This has been put down to problems with control, risk and competitive tension.  
 
In specific relation to TAs, The Federation of Sports & Play Association [34] 
became a partner in a project based at the University of Sheffield – the Sports 
Science, Engineering and Technology Network (SET Network). This gave SMEs 
within the sector access to expertise and advice on sports engineering and 
technology, and design innovation, as well as other areas that were previously a 
weakness for its members. This has helped companies be more innovative [3]. 
 
The success of co-operations can depend upon the nationality of those companies 
or organisations involved [32]. This can be attributed to the ‘societal effect’ [16]. 
The term ‘societal effect’ has come from research that has shown significant 
national differences in the way work is organised and structured. For example the 
types of differences associated with how knowledge and skills are utilised and 
distributed can lead to mismatched expectations and conflicts projects between 
companies. It is important to note that the societal models may not be shown by 
all companies within a country. 
   
The type of inter-organisational link is inclined to be nationally specific [32]. 
Previous research by Chang [32] has shown that company-research links play a 
major role, if not the most important role, in increasing innovative ability in 
Taiwan more so than in the UK. Strong financial support from government 
agencies, non-profit research and development institutions and national 
government labs supports pre-competitive technologies in Taiwan.  
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3.2.8 The Internet 
 
There is a wealth of information available on the internet and much of it is 
available free of charge [37]. Sometimes it can be considered to provide the link 
to another source, like publications and patents. Certainly almost everyone can 
use the internet to find information, but it is becoming progressively more 
difficult to use the internet as an effective tool due to the rapid growth in the 
volume of data [38]. Erroneous information exists on the internet and there is a 
risk that this information is used. On the other hand there are ways for assessing 
the credibility of sources on the internet, as recommended by Burnett [15]. It is 
predicted that by 2010 the amount of digital information in the world will double 
every 11 hours [39]. With this multitude of information it may become more and 
more difficult and time consuming finding information on the internet that is 
relevant to the search. 
 
3.2.9 Information Providers 
 
Information providers are usually organisations or companies that specialises 
in provision of data and value added services [37] to the knowledge and 
information marketplace [40]. They can operate as both an information provider, 
such as a repository of online and published information, and as a service 
provider offering knowledge management software, information integration and 
retrieval systems (e.g. searching and browsing). Primarily information providers 
offer their repository or services on a fee basis [40], however, search engines, 
which are typically free of charge, could be considered to be information 
providers as they can retrieve many different formats of information [37]. 
Additionally companies and organisations that send out news alerts and science 
alerts etc. could be considered as information providers. 
 
Nelson et al believes that as search engines become more sophisticated users of 
information providers expect more, for example desktop access to full-text 
documents rather than only abstracts and access to more varied information 
formats [37]. Better value for money is offered [40]. Cost of using an 
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information provider may be an issue for some. A possible benefit of using one is 
quicker access to relevant information.  The latest technology for accessing 
technical information is continually changing, therefore, involving much 
investment to keep up-to-date. Using an information provider that utilises the 
latest technology means that the customer does not have to invest heavily in the 
technology. Furthermore it removes the risk of buying technology that may be 
underutilised, whereas the cost of using an information provider can be stopped 
if their services are not used.  
 
News alerts and the like can be considered a form of SPAM (Section 6.4.2.1) 
[41]. This can cause annoyance to the recipient as they may be bombarded with 
such alerts, some of which may be rather lengthy, not relevant, arrive at 
inappropriate times and when the information is not required. This can get to a 
stage where the recipient is the ‘slave’ to the alerts as they spend much time 
scanning them and/or deleting them. The systems operated by information 
providers should be working for the user, not the other way round. 
 
3.2.10 National Research Committees 
 
The main roles for national research committees, or research councils, are to 
prioritise the research in their sphere of activity, to assess applications for 
projects that are requiring funding and to make recommendations for future 
projects [42]. Research Councils UK [43] is the partnership of seven UK 
research councils. A national research committee will have a particular theme, 
such as Engineering and Biological Systems and they are usually subordinate to 
another assembly. For example in the United Kingdom the UK Computing 
Research Committee [44] is an expert panel for computing research in the UK, 
which is subordinate to the Institution of Engineering and Technology [45] and 
the British Computing Society [46].  
 
Within a committee there are people of relevant expertise that are brought 
together. Committees on the whole have regular meetings where minutes of the 
meeting are often taken – for certain committees’ minutes are legally obligatory. 
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If publicly available these can be valuable sources of information to see where 
the committee, and the experts it is made up of, feels the priorities for future 
research lie. A disadvantage of this source is that a committee may come to 
undesirable compromises on an issue that would mean their decisions may not be 
the best. Partaking in a committee can be useful as it provides a place to share 
information amongst experts that would not normally get together. The 
disadvantage is that committees in general are well-known for procrastinating, so 
using this as a method for gathering information may be time consuming.  
 
3.2.11 Personal Observations 
 
Personal observations are when a person observes things like relationships, 
behaviours and processes [15]. This can provide a cumulative build-up of 
information. The credibility of this source is greater if the observer is trained in 
the area of investigation.  Someone who is observing something they are 
partaking in can be known as a “participant observer”. An advantage of this 
method of personal observation is that someone with hands on experience is 
considered more equipped to explain a subject than someone who has just 
observed or read about it. A risk with using this participant method as a source of 
information is that it may be biased and many generalisations may be made, 
although these can be supported by example and detailed notes and other 
sources.  
 
3.2.12 Tacit Knowledge 
 
Another source of information is tacit knowledge [47] – knowledge that people 
carry in their mind. It is the Intellectual Capital of an organisation [11]. Often, 
people are not aware of the knowledge that they possess and how this can be a 
valuable source of information for others. A disadvantage of this source is that it 
can be difficult to tap into [47]. It is time consuming tapping into tacit knowledge 
as it usually requires extensive personal contact and trust. ‘We know more than 
we can tell’, which implies a large part of human knowledge cannot be 
articulated [16]. Its rate of movement depends came be affected by the ‘societal 
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effect’, which is mentioned previously in Section 3.2.7. Furthermore people are 
apprehensive about sharing their knowledge as they can feel that they will be 
valued less if they share their knowledge with others [11]. 
 
The amount of tacit knowledge available as a source is reducing. Some 
traditional sectors of industry in the UK are facing high retirement rates [48] of 
those employed in them. For those sectors or entire industries that depend on an 
aging workforce, which is approaching retirement, the access to tacit knowledge 
is under threat of being significantly reduced. 
 
The benefit of tacit knowledge, as a primary source, is it is by and large unique. 
Just like in personal observations the quality of the information is more likely to 
be higher if from someone with much experience in the relevant field. Tacit 
knowledge can come from the other sources like consultants (Section 3.2.4), 
scientific and commercial conferences (Section 3.2.5), and co-operations and 
collaborations (Section 3.2.7). 
 
3.3 Technology Monitoring 
 
There is a multitude of different methods for collecting technical information 
from the sources identified in the previous section. This dissertation focuses on a 
few methods that are largely seen to be used in the pharmaceutical, electronics 
and automotive/machinery industries [18]. Numerous methods can be used to 
collect information from many sources at the same time and some can also assist 
in interpretation of information gathered. Some of the methods described are 
more like formats that can be applied to assist the way information on 
technologies is collected, understood and presented. A TA should aim to 
interpret collected information bearing in mind the internet has made it much 
easier for its members to access information which TAs would have traditionally 
been privy to [1]. 
 
When a TA is deciding what methods to employ they should take the following 
into consideration:  
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1. Objectives of their members – is the information sought something they 
would require 
2. The time horizon – some methods can be spot technologies that are 
relevant now, such as benchmarking studies (Section 3.3.5), whereas 
others are predicting much further into the future, like a technology 
scenario (Section 4.3) 
3. Type of industry – some industries may focus heavily on customer needs 
for innovations so would use methods that centre on the needs of the 
customer 
 
It can be difficult finding definitions for the methods that exist for collecting 
technical information. This dissertation could serve as a useful reference point 
for TAs who wish to find out about a number of different methods. 
 
3.3.1 Publication Searching 
 
Libraries offer access to publications (Section 3.2.1), such as books and 
journals. There are public libraries open to the general public and usually make 
their books available for borrowing. University libraries exist principally to 
provide support for the teaching, learning and research conducted at that institute 
[49]. University libraries are more likely to offer a greater number of books 
related to technical information if technology is one of the University’s 
specialisms. Universities can allow external users to borrow books and will 
typically charge a fee for this privilege, for example a one off registration fee of 
£25 and an annual subscription of £15. Heavy restrictions can be placed on what 
can be borrowed. For hardcopy material the restrictions can be on the number of 
books that can be borrowed and also the type of book, for example no borrowing 
of short term loan books. There is also the high possibility that an external user 
will not be able to make use of the electronic resources, such as electronic 
journals. Many libraries are phasing out hardcopy journals and instead increasing 
their electronic journal resources, therefore many it harder for an external user to 
utilise journals as a source of information. When searching electronic databases 
for journal papers a short abstract of each paper is returned for the relevant 
   
 - 36 - 
papers [15]. Therefore, the usefulness of each paper can be quickly determined 
before spending time reading it in full. The contents or introduction of a book 
can be used in much the same way but usually each book needs to be sought and 
read individually taking more time. Some library catalogue searches will provide 
an author biography, summary and contents of the book in the search results 
(Figure 1). 
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Figure 1: Screenshot to show summary, author biography and table of contents information 
on books returned with search results. 
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An average subscription, for both hardcopy and electronic, to a journal is £1000 
(2004) and some can cost up to £15,000 annually [50]. Therefore, if access 
cannot be granted to a library’s electronic resources many journals maybe 
inaccessible and the sources of information limited. On the other hand access to 
sources, such as journals, could change. The internet was revolutionary in giving 
people easier access to information. A publishing group called the Public Library 
of Science (PLoS) [51] is trying to change the way e-journals are accessed by 
distributing its journals free of charge. At the moment its coverage of science 
topics is very limited. Although consultants (Section 3.2.4) can be deemed as 
expensive they can also offer access to information from journals. For example, 
Pera’s [52] Business Intelligence team has access to over 1,700 global databases 
at a cost of several hundred thousand pounds per year [53]. 
 
3.3.2 Publication Frequency Analysis 
 
Essentially Publication frequency analysis is the study of the frequency that the 
name of a technology appears in publications. The more times that the name of a 
technology appears in or as a publication the more likely it is to be significant, 
hence information is collected from publications (Section 3.2.1) to help decide 
what technologies ought to be researched further and disseminated. Bibliometrics 
[54] – the measurement of texts and information – can help identify the authors, 
journals and institutions most cited. Hence, not only identifying the popular 
technologies written about but also the authors and institutions et cetera is a 
further source of information. Software, such as VantagePoint [55] can be used 
to aid in analysing text. The cost of such software is approximately £4,500 for a 
single seat/user license.  
 
3.3.3 Patent Searching 
 
The search mechanisms for sourcing information from relevant patents (Section 
3.2.2) can be simple to use. Databases can be used, such as Espacenet [56] 
(developed by the European Patent Office), to perform searches by keywords or 
for persons or organisations (see Figure 2). A huge number of results for patents 
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can be generated. For the keyword ‘injection moulding’ over 16,000 results were 
returned. It could be a time consuming task searching through the huge number 
of applications for those that are of interest. The search functions of a browser 
can be used to search the text of reports found, which makes it quicker and easier 
to find relevant parts of the report. There is a wealth of information available 
through patent databases but they do not necessarily have all items of data for all 
patents [57]. For example the patent report may not have the full text or images. 
 
The UK Intellectual Office offers four expert search services [58]. Prices for 
these types of searches can range from about £580 to £6000, depending on the 
type of search and technical complexity of the idea being looked at. Although 
this could be deemed expensive a full and accurate report is produced as a 
culmination of work of 200 science-graduate patent examiners. If a company did 
not have the equivalent of 200 people to perform a search then it would take 
much more time.  
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Figure 2: Screenshot of how the patent database Espacenet can be searched using keywords 
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3.3.4 Patent Frequency Analysis 
 
Patent frequency analysis is similar to the publication frequency analysis 
(Section 3.3.2) in that it looks at the frequency a technology appears in patent 
reports. The use of this method is particularly useful when no historical data, 
relating to the emerging technology, is available [54]. Because filing a patent is 
expensive an organisation or individual that files one must be optimistic in its 
success. Therefore, if the frequency of patents for a technology increases it is a 
good indication that it will be an emerging technology. Many patents do not 
become commercially successful, although there are advances that follow-on. 
Just like publication frequency analysis patent frequency analysis can be time 
consuming as there is a vast amount of patents to search through. Software that 
already exists, such as Patent Insight Pro [59], goes some way towards reducing 
this disadvantage, though it can be expensive. Such software can cost in the 
region of £22,000 [60]. 
 
3.3.5 Benchmarking Studies 
 
Benchmarking studies [61] are evaluations performed on a number of 
companies or organisations that a company determines as competition. The 
technical service(s) or product(s) will be compared, usually comparing like with 
like. Sources that can be an input to this method are publications (Section 3.2.1), 
especially company literature, product fairs and exhibitions (Section 3.2.6), and 
the internet (Section 3.2.8). Sometimes this involves studying best practice or 
world class standards in order to make comparisons [62]. One benefit of 
employing this method is it aids in understanding the present, though it does not 
give predictions nor is it likely information on future developments can be found.  
 
3.3.6 Experience Curves 
 
An experience curve will show the relation between a product’s unit cost and its 
cumulative production volume [63]. This is often presented in a graphical form 
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plotting the unit cost against a log-log scale of the cumulative volume. It 
essentially will illustrate an exponential trend where increased experience in 
producing a product will lead to reduced costs in producing it. For instance the 
more often a worker repeats a task the better they should become at it. A 
disadvantage is that the effect of other factors, such as economies of scale, is not 
usually considered. Sources of information can be from personal observations 
within an organisation of cost and volume of production, external experts and 
publications, such as journals, that describe experience curves in relevant 
industries. The reduced costs can in part be attributed to reduced time spent in 
iterations for the production [64]. In a technological context it means that new 
technologies may become cost competitive with conventional technologies when 
the use of it has increased. This information is potentially useful for companies 
as they can decide when to take advantage of a technology in order to increase 
their competitiveness. Obtaining information for producing experience curves 
could be very difficult and time consuming. It should also be noted that the trend 
described has historically occurred for a large number of technologies, not 
necessarily all. 
 
3.3.7 Expert Panels  
 
Expert panels are groups of diverse experts especially put together [68] to 
discuss a subject [67], for instance evaluating a new technology. The group often 
is made up of independent specialists who are recognised as experts within their 
field – a field that is relevant to the purpose of the expert panel [68]. The purpose 
of such a panel is to evaluate a programme or for technology forecasting [67]. 
For example, expert panels are sometimes used by the European Commission to 
select projects for funding (Section 3.3.7). For the task of collecting information 
expert panels can be employed to determine what technologies information 
should be collected on, hence preventing time spent on the wrong technologies. 
Furthermore, an expert panel could be used to source the technical information or 
even provide it themselves.  
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The steps for using this method are: 
1. Create list of experts whose fields are relevant to that of the programme 
2. Select and get permission to involve those selected 
3. The experts conduct their investigation and discussions on the 
programme that has been assigned to them. This can include examination 
of documents relevant to the programme and visits by the experts to those 
concerned with the programme  
4. The panel produces a report that provides conclusions and 
recommendations, based upon the consensus of the majority. Secondary 
sources can be detailed within reports [69], which provides further 
sources of information for the recipient to explore themselves 
 
Advantages of this method include its speed [67] – it can be completed within a 
few months [68]. Its costs, relative to other techniques, are lower, however, this 
can be affected by whether the experts are remunerated or not and also on the 
size of the panel. Reduced costs make this method suitable for small 
organisations. Typically the size of the group would be between six and 12 
experts. The credibility for results of expert panels is good as it draws upon the 
various views of many people who are usually considered experts within their 
fields. The method is considered versatile and has been successfully used where 
other methods would be unsuccessful – especially when the subject is complex. 
On the other hand, if the questions posed to a panel are too broad the reliability 
may suffer due to less likelihood of a majority consensus being found. It is 
particularly useful when other technology intelligence gathering methods provide 
inputs into the panel.  
 
Like a committee it uses a consensus method to provide results [67]. If just the 
consensus is reported the comments of the minority may be missed, which could 
be important to consider. Therefore, the comments of the minority should be 
communicated. If strong personalities exist within the group this can sway the 
voting of the group when trying to reach a consensus [66]. The Halo or Horns 
effect is where the respect, or disrespect, for a person can influence the group. If 
a person with a Halo or Horns is part of the expert panel this could have negative 
effects on the reliability of the conclusions reached. Meredith et al [66] also 
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describe other similar disadvantages of methods that involve open discussion 
amongst groups, such as the bandwagon effect where people feel pressure to go 
with the majority. Individuals within a group may feel pressurised to make their 
decisions more quickly than what they are comfortable with normally so that 
they do not delay the group. Lemos et al  [67] suggests more disadvantages 
associated with open discussion methods, such as group fatigue can create an 
unreliable consensus and some members fear that if they change their mind they 
may offend, hence the right technologies to collect information on may not be 
correctly identified. 
 
3.3.8 Utilising Information Technology to Assist Collection 
 
Many of the aforementioned technology collection methods can be assisted by 
using the internet. The way the internet is used as a tool can greatly affect its 
usefulness as an information gathering method. Within academia there is an 
awareness that the use of search engines, such as Google [70], far outweighs the 
use of other electronic information services (EIS) [71]. If a researcher solely uses 
search engines, rather than other search options, then there is a high chance that 
they will miss high quality resources and that the resources found are not trusted 
[72]. The problem of the overreliance on search engines is reflected in the fact 
that it was addressed in a House of Commons report [71]. Other search options 
include the use of resource discovery networks (RDNs), for example Intute 
[73] and TechXtra [74] (both are relevant to science, engineering and 
technology). 
 
RDN hubs are a free online service that provides access to databases and 
specially selected web resources for education and research [73]. These resources 
can be searched by using keywords, similar to the way a search engine is used, 
but RDN hubs can offer more multifaceted ways of searching [71]. The RDN 
TechXtra recommends that, if the user is associated with a university, then they 
should use the university Library cross-searching service before using a RDN 
[75]. A university library will have information relevant to its specialism’s and 
hence may be more appropriate to a researchers needs. RDNs declare that they 
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return better quality material in comparison to search engines because all their 
material has been evaluated and selected by a network of subject specialists [73]. 
Some also access cross-subject resources, which can promote the cross 
fertilisation of technology. Still, search engines like Google have tried to resolve 
the aforementioned problem by launching search engines that specifically search 
against just the academic material [75], such as Google Scholar [76]. A benefit of 
using Google Scholar is it gives access to invisible content, for example papers 
from journals that require subscriptions and would not normally be found using a 
search engine [75]. Although papers are found the full text content may not be 
available. A further disadvantage is that, unlike most RDNs, all subject areas are 
covered, hence there is a greater likelihood of getting irrelevant information [77].  
 
Past research based on university students has shown that a sizeable majority of 
users of search engines would not look at search results past the first few pages – 
between 1997 and 2001 the number of users that only looked at the first page 
rose from 28.6 percent to 50.5 percent [71]. Some of the research even stated that 
only the first few hits were looked at. It should be noted that in order to not miss 
potentially useful information users should look beyond the first few hits, 
however, this can be more time consuming. It has been suggested that expert 
users of search engines, who use more complex queries, return results of better 
relevance than non-expert users. This reiterates the importance of training staff 
on how to use the internet, and other information gathering methods, effectively. 
The RDNs offer free of charge tutorials, that are specific to a subject area, on 
how to effectively use web resources for finding good quality material [72].  
 
Tacit knowledge is a possible source of information on technology (Section 
3.2.12). Informal discussion networks are a method for encouraging knowledge 
sharing [18], and hence supporting the exchange of tacit knowledge. They can be 
monitored in order to collect information from them. IT can be utilised to create 
and support informal discussion networks by means of an online community. An 
online community is a group of people, who come together for a shared purpose 
online, and who are governed by norms and policies of that community [78]. 
This again can be a method to collect tacit information. 
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The process of creating an online community can take many different forms, two 
are mentioned here. An organisations intranet – a private network using software 
[79] – can provide a discussion forum for its staff [11]. Setting up a discussion 
forum in this way could be costly. Consideration needs to be given to the 
computer resources required of the TA and of its members so that there is enough 
computer capacity to support an online community. Northrop Grumman [80], a 
US aerospace and defence company, demonstrated its worth as over 80% of its 
engineers used such a system to share knowledge [11]. The other method is to 
use freely available services on offer for participating in or creating online 
discussion groups, such as Google Groups [81]. With a free service there are 
likely to be fewer options for customising it to the needs of the user, which is 
reflected in the cost. There may also be reluctance to people discussing 
information on technology, which might be deemed sensitive information, on a 
publicly available site such as Google Groups with the worry that access might 
be gained by people outside of the intended group.  
 
A big advantage of this method is that unique information can be obtained from 
the minds of those that participate it would mainly be considered first-hand – 
external primary – information. Caution should be taken as some participants 
may be communicating second-hand knowledge and their interpretation of what 
they heard may be incorrect or bias. It would be difficult to distinguish what 
information was first-hand and second-hand, the first being the more credible 
[15].  
 
A disadvantage of using online communities to encourage the migration of 
information on technology is that it can be notoriously difficult to encourage 
people to participate and to maintain active participation [78]. Using good 
software can help increase the success of an online community; however, even 
the most state-of-the-art software cannot ensure success. In support of this it is 
believed that the key to producing innovation lays not so much in technological 
systems, but in human resources management, knowledge management systems 
and leadership [11]. This is discussed further in Section 3.3.10. 
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As part of the information gathering method a TA would have to monitor the 
information being shared amongst the community, which could be time 
consuming. Through monitoring the TA would also be expected to moderate 
messages written by its members as irrelevant ones could be off-putting to users, 
although enhanced software can automatically filter out unwanted messages [78]. 
There is a risk of bias associated with the source (people) for this method as 
opinions of the individuals are likely to be present, hence potentially affecting 
the credibility of the sources [15]. Sometimes conflicts or social dilemmas could 
occur [78]. For example, an individual may try to benefit from group work 
without making a fair contribution. Some individuals may frequently request 
information from others, but will not answer questions posed to him/her. It would 
be the role of the TA to endeavour to support both individuals and the 
community and to protect each from exploitation. 
 
3.3.9 Technology Intelligence Specialist 
 
A means of improving the competence of technology related information 
collected is for an organisation to employ one or more Technology Intelligence 
Specialists (TIS) [18]. A TIS is a specialist that has an in-depth understanding of 
the needs of their organisation. They should therefore be better at pre-empting 
what technologies their organisation need. Additionally they will be familiar with 
methods for collecting information on technology, and hence put them to better 
use. Some methods should not be used in isolation [67] and a TIS could help 
coordinate the combined use of them. Also a TIS should better be able to assess 
the credibility of sources of information [15] as they will be more aware of the 
four main elements that need to be considered: authorship; timeliness; purpose; 
content (Section 3.2). 
 
The risk associated with employing a TIS is of information overload where more 
information is gathered than can be sensibly used by the organisation. The sole 
delegation of information gathering to a TIS has been seen to create information 
distortion [18]. Falsified or inaccurate information may be provided to a TIS if 
the other staff feel unmotivated that they are not included in plans for collecting 
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information or if a TIS is seen as using information in unforeseeable ways among 
top management.  
 
3.3.10 Management of Personnel 
 
An organisation can employ many different methods to promote technical 
information collection. This can range from enforcing different organisational 
structures that make use of a variety of information sources, to methods for 
tapping into tacit knowledge. To get the best return on resources invested in 
collecting and utilising information on technology the leadership of an 
organisation must ‘buy into’ and support such activities [11] and the aspirations 
of the staff must be aligned with that of the organisation [78].   
 
Section 3.2.7 (co-operation and collaborations) has already shown how different 
organisational structures can affect the sharing of knowledge with the case of the 
Japanese ‘organisational’ model and the British ‘professional’ model. Many 
other organisational structures can be implemented that affect the way in which 
information is collected. For instance, structural coordination [18] attributes tasks 
for specific departments. For example, a technology intelligence unit would be 
used to track competitors, universities and start-up companies or networks of 
external experts can be established. In the previous section the detrimental effect 
of only using specific departments, or people, for specific tasks is seen. 
 
Methods that can be drawn on to encourage the movement of knowledge, 
particularly that, which is tacit, into something that is more easily collected and 
recorded include [11]: 
1. Rewarding staff – staff are rewarded for sharing information. The amount of 
reward is likely to affect the success of this method 
2. Job rotation – employees can transfer information from their last 
role/department to their new role/department through personal observations 
made (Section 3.2.11). This method is good for promoting informal 
communication. This may not be possible as staff may not have the skills to 
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perform other roles and much disruption may be caused in each of the 
departments involved 
3. Informal discussion networks – this is a group of people that come together 
to discuss related topics, akin to an online community whose advantages and 
disadvantages are talked about in Section 3.3.7 
4. Supplementary travel expenses – staff are given extra expenses to fund their 
attendance of fairs and exhibitions (Section 3.2.6) or conferences (Section 
3.2.5) where information can be collected by talking to staff of other 
companies present 
5. Professional development programmes – programmes that look at training 
staff can increase an employee’s knowledge and hence increase their 
efficiency to collect and interpret technical information. The advantage of 
this method is that employees are often keen to partake in training as it adds 
value to them as an employee 
 
3.4 Concluding Remarks 
 
There are many sources of technical innovation that can be used to obtain 
technical information. A source can be classified as either a primary or secondary 
source. Table 2 highlights the advantages and disadvantages of each. The 
credentials of a source must be taken into consideration by looking at authorship, 
timeliness, purpose and content. The process of assessing credibility is likely to 
become more time consuming due to the rapid growth in volume of data. Making 
use of ‘poor’ sources would result in poor information being disseminated, 
ultimately resulting in the provision of a poor technology intelligence service. 
The types of sources used can be dependent on the industry. Those sources seen 
to be predominantly used in industry, as identified by Lichtenthaler’s research, 
and that were deemed relevant to a TA were presented. Advantages and 
disadvantages of each source were examined.   
 
There are also many technology monitoring methods that can be used to gather 
information from many sources, and they can also aid in interpretation of 
information gathered. A TA must be able to interpret information properly in 
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order to add value. Some methods can be costly to use and a TAs budget will 
determine which ones cannot be afforded. However, the methods available can 
change dramatically over time. For example the Public Library of Science 
(PLoS) aims to make e-journals available free of charge. Some technology 
intelligence methods do not need pre-requisite knowledge whereas others do, 
such as experience curves and technology scenarios. Therefore the quality of 
staff employed by a TA can affect whether certain methods can be utilised or not. 
The employment of a Technology Intelligence Specialist (TIS) can help 
counteract this and ensure that the most relevant methods are used that make the 
best use of a TA’s resource. There is no point gathering technical information 
unless suitable methods for effectively disseminating it are in place. These are 
explored in the next chapter.  
 
 
 
 - 51 - 
4 Technical Information Dissemination: Methods 
 
4.1 Introduction 
 
The previous chapters examined sources of information and methods for 
collecting information. This Chapter identifies methods by which the information 
can be made available to users. Dissemination methods were identified within 
Chapter 3, as many of the sources are the result of dissemination, such as 
publications. Some of the advantages or disadvantages of using sources echo the 
advantages and disadvantages of the dissemination methods. There is a multitude 
of different methods available to disseminate information but only those 
appropriate to a TA are discussed. Widely available scientific information cannot 
become an input in the innovative activities of a company until they undertake 
their own research [32]. Internal research lets a company absorb, evaluate and 
utilise the information outside its own boundaries. Using the most appropriate 
dissemination methods should make it easier for a company to absorb and hence 
utilise information.  
 
The frequency of communication to members is an important point to consider. 
A common criticism of Trade Associations has been they send out too much 
information and do not send out the right information at the right time [82]. No 
matter what dissemination method is used the frequency of communication must 
be considered to prevent annoying a member. To avoid annoyance and to 
increase the chances information is absorbed it is imperative that it goes to the 
right person. 
 
A TA should have basic information about its members. The specific interests 
and details of the recipient of each member should be known [82] so that the 
pertinent technologies, in view of the recipient, can be disseminated [83]. 
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4.2 Hardcopy Dissemination 
 
Hardcopy dissemination can take the form of correspondence, books, industry 
newsletters, journals and papers, manuals, reports and much more. Producing 
something like a book in collaboration with others can generate benefits and 
disadvantages [15]. For example, working independently gives freedom to do 
what you want. Working collaboratively can bring in expert knowledge but 
collation of information can be more time consuming.  
 
4.2.1  Journals and Papers 
 
Disseminating information on technology in a peer-reviewed journal and 
conference proceedings has the advantage that it is largely seen as a credible 
source because of the peer-review process [15]. It should be noted that 
definitions for journals state that the journal must be “peer-reviewed or edited” 
whereas others do not [84]. For this dissertation journals will be considered as 
peer-reviewed.  
 
If a TA were to disseminate information through this method time, subject and 
format constraints would be inflicted onto it. There would be deadlines for 
sending in the written paper which may not fit in with the TAs timelines. Also, 
the review process can take a long-time, which could be too long to keep the 
information relevant for members. The subject areas for the journals will be 
predetermined and there may not be a journal representing the subject area that 
the TA wishes to disseminate. There will be strict guidelines for the format of the 
paper that might take time to adhere to – the formatting process – and might not 
suite the format it deems as best for its members. Most importantly, 
disseminating information in this way gives a TA no control of its distribution, 
and hence they may not be able to freely distribute it to its members, thus not 
addressing the aim of this dissertation. Members could be given the reference of 
where to find the paper(s) but a member is likely not to be paying the cost of 
subscription to journals. This could change in the future with the efforts of 
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groups, such as the Public Library of Science [51] (Section 3.3.1), to try and 
make access free to journals. 
 
4.2.2  Books 
 
Books are another way of disseminating information, but suffer from many of the 
same disadvantages as journals. If producing an entire book the demand on 
resources would be very high in comparison to other hardcopy dissemination 
methods. For any written form of technical information disseminated it must be 
written to a good standard and therefore a person with good authoring skills 
would be needed. In Chapter 3 it was revealed poor spelling and grammar could 
be used to verify the credibility of a source of information [15]. 
 
4.2.3 Industry Newsletters 
 
The trade press and industry newsletters also have constraints on time, subject 
and format. The constraints are usually less stringent than for journals as the 
magazine editor will edit the text and style. The trade press contain publications 
that can cover almost every business or sector [14] so the likelihood of finding 
one appropriate for disseminating information is high. A newsletter can be 
created and distributed by post or handed out by the originating organisation, 
which would have the advantage that constraints such as time, subject and format 
could be controlled by the organisation rather than being imposed by another. 
However, the trade press may have more state-of-the-art tools for creating online 
newsletters in comparison to an organisation that produces their own newsletters. 
 
The National Research Council Canada (NRC) [85], a Canadian Government 
agency that represents twenty research and development institutes and 
programmes, trialled a hardcopy technical newsletter for its SME members. The 
recipients were limited on time, due to their work schedules, to read a newsletter. 
Therefore it was made easily readable, by its bullet point format, and description 
was kept to a minimum [83]. The lack of time was especially significant as its 
target audience comprised of company presidents or vice-presidents, as the chief 
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decision makers in SMEs. This is an exemplar of how the audience constraints 
can affect the method chosen for disseminating information.  
 
Decisions would have to be made by a TA about the level of the technical and 
intellectual content of a newsletter and whether it was at an appropriate level for 
the recipients [15]. For the NRC example it was identified that those involved in 
gathering information had to have a clear understanding of the needs of the 
receptor industry. Additionally, the importance of knowing the technical and 
financial capacity of the recipients was key; ensuring pertinent technologies were 
disseminated [83]. This is where the employment of a Technology Intelligence 
Specialist (Section 3.3.9) would be beneficial. 
 
4.3 Visual Forms 
 
Visuals, for example diagrams and graphs, can be incorporated into 
dissemination mediums to add appeal and to help understanding. Visuals have 
been proven to help readers learn. Readers who were given documents 
containing visuals learnt 36% more than those given just text [15]. A 
disadvantage is that the use of some visualisations could be unethical as the 
visualisation could mislead if presented in the wrong way.  
 
An example of a visual form is an emerging software that aims to aid 
understanding of text. The Visual Communication Lab [86], part of IBM’s 
Collaborative User Experience research groups (CUE) [87], started a project in 
2004 to encourage sharing and conservation around visualisations that help 
understanding. For example ‘Tag Clouds’ [88] create a visualisation of word 
frequencies within text with the most frequent words being represented by larger 
text (Figure 3). Two different bodies of text can be compared.  
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Access to the visualisation tools offered by the Visual Communication Lab is 
free of charge if registered with IBM (registration is free of charge). However, in 
the Use Agreement [89] the user gives IBM all intellectual property rights 
(including copyright) to information that is provided by the user – a technology 
constraint of this dissemination method. A TA may not wish to make technical 
information it has sought available outside of its membership. Furthermore, the 
user agrees not to submit anyone else’s copyright material without written 
permission. External sources of technical information could not be analysed 
without prior permission, which may not be granted and would be time 
consuming. 
 
A method for communicating a technologies impact on an organisation without 
having to dwell on the technical details, hence saving resources spent, is 
Technology Scenarios. A technology scenario is a forecast that estimates the 
impacts on products, production processes and services etc on a “what-if” basis 
[65]. For example, what would happen to a digital radio product line if the 
current broadcasting method was changed? Some, such as Meredith et al, think 
that the generality is a disadvantage of the method [66]. It also assists in 
identifying the threats and opportunities for the organisation [67]. It does not take 
Figure 3: Tag Cloud for Obama’s presidential victory speech [90] 
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into consideration that preceding occurrences will determine the outcome of a 
product or service and that human intervention can change the future, therefore it 
is considered an optimistic tool. 
 
A Technology Scenario uses qualitative research and can extrapolate the results 
into quantitative information [154], hence providing a metric that can be 
benchmarked. Metrics can be used to show the effect a certain scenario would 
have on a product line or service [65]. If the right metrics are used then they can 
be useful as indicators. Their accuracy within technology forecasting may not be 
very good; however Betz [65] recommends some useful metrics: financial 
measures of return on research; projected value of R&D project portfolios; 
market shares of products or potential products; product development process 
time. These make up some of the information inputs that should be collected to 
create a technology scenario, obtained through sources like publications (Section 
3.2.1), the internet (Section 3.2.8), tacit knowledge (Section 3.2.12) of those 
within the company(s) within the relevant industry(s) and consultants (Section 
3.2.4). Betz strongly advocates that it is “the new ideas for technology that is far 
more important to technology strategy than metrics of past contributions of 
technology”.  
 
The number of people involved in creating and analysing the scenario can affect 
its perceived value. If only a few are involved in its creation it may be too biased 
to their opinions [66]. If many people are involved it could become expensive. 
Lemos et al [67] believes it is necessary to hire consultants to help use this 
method effectively. 
 
Technology Roadmapping is another visual tool for technology planning and 
coordination [153]. It displays the interaction between products and technology 
over time, taking into account both short-term and long-term aspects [157]. It is 
one of the most popular tools used for supporting innovation and strategy at a 
company, industry and national level [98]. One of the main reasons that 
Technology Roadmapping is used is that the number of technologies per product 
(TPP) is increasing [18], therefore, making them more complicated [153]. 
Technology Roadmapping can be used to help identify product needs, identify 
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alternative technologies to meet the needs, and develop project plans to make 
sure the right technologies will be available when required. 
  
4.4 Electronic Communication 
 
Information Technology (IT), especially using the internet, encompasses many 
different sources and methods for collecting information (Chapter 3). In addition 
to this it also offers a number of different methods for disseminating information 
including online newsletters, journals and websites. 
 
4.4.1 Online Newsletters 
 
Newsletters can be sent out electronically via email. These are often referred to 
as e-newsletters or online newsletters, which have the same functionality as a 
hardcopy newsletter but take advantage of the medium, email.  
 
There has been a rapid increase in their use for the same reason email has 
increased in popularity over printed (hardcopy) correspondence. There has been 
mention of the success of online newsletter usage within the commercial sector. 
However, it is difficult to find any empirical evidence to prove that there has 
been an increase in the use of online newsletters. Eid et al support this comment 
and state that most research in this area has been descriptive or 
theoretical/speculative [91]. A study on the uptake of online newsletter usage by 
Members of Parliament (MPs) [92] in the UK provides an indication that the 
popularity of their use is growing. The study revealed that in the space of a year, 
between 2003 and 2004, the number of MPs offering an online newsletter service 
doubled. This is particularly interesting as in the past MPs uptake and use of 
other internet tools, such as websites, has been poor. Therefore, one could 
presuppose that they would be slower than other groups to utilise such a tool. 
 
There can be many benefits for using online newsletters over hardcopy 
newsletters [92]: 
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- Recipients can usually be reached directly without going through a 
‘gatekeeper’. For example, a hardcopy sent through the post may be read 
by a secretary or PA before an intended person in senior management. 
The secretary or PA may decide it is not needed by their superior and 
discard it 
- They are cost effective, in comparison to hardcopy newsletters, which 
require printing and posting 
- They are fairly easy to produce, even for technophobes. Once a mailing 
list is complete an online newsletter can be sent by a single click of a 
computer mouse button  
 
An example of a successful online newsletter is from the National Association of 
Realtors (NAR) [93], which is the biggest association in the world with 1.3 
million members. Its online newsletter was received electronically by almost 
680,000 of its members, over half of its total membership [94]. This example 
demonstrates how audience constraints can affect the way in which information 
is disseminated. Members of NAR are themselves constrained by the lack of time 
(just like the recipients of the NRC hardcopy newsletter) meaning they would not 
necessarily read information from their association. It was thought that members 
would more likely read a newsletter if it would help them personally – the 
‘what’s-in-it-for-me’ syndrome. This was achieved by giving tips on how they 
could improve their performance in the workplace.  
 
As the online newsletter was a dissemination method controlled by the 
association they had few constraints on the format. They could label the articles 
with interesting and self-explanatory headings such as ‘coaching’ and ‘ask the 
expert’ so that they would be compelling for the reader [94]. Each article was 
summarised so that a titbit of information that showed the value of the article to 
entice the member to read on. The coaching articles were written using a variety 
of consultants to write non-opinionated articles on two topics. To ensure time 
constraints would not prevent the completion of coaching articles the authors’ 
names were not given so that different consultants could write the articles if their 
fellow consultants were unavailable.  
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4.4.2 The Internet 
 
The internet provides a place to distribute publications that would have 
traditionally have been sent out in print. It has the advantages that the time to 
distributing information is quicker than for hardcopy and usually less expensive 
[15]. 
 
Online communities have previously been shown as a mechanism for collecting 
information but they can enable the dissemination of information to members of 
that community. The information disseminated will emanate from the TA 
members as well as the TA staff themselves. Consequently the users of the 
community suffer the constraints of this method, such as deciding what is 
appropriate for the audience, rather than the TA. Although the TA should 
mediate information exchanged [18]. Online communities are dynamic and 
constantly changing [78] which would make it more difficult for a TA to support 
such a method. 
 
A website can be used to make information on technologies available. An 
example is the Technology Watch (TW PRIME) website [95]. It has the aim of 
informing PRIME (PRoducts with Interdependent Mechanical and Electronic 
parts) manufacturers of technical developments enabling them to remain 
informed [96]. Access to technical information is granted via their website [97], 
in exchange for the user information submitted during registration. If a user 
chooses not to register, then only publications that have already been available to 
registered users for three months can be accessed. Government reports [3] about 
TAs have advocated providing the ability for ordering publications, that is 
technical publications, and booking events online. Including links to useful 
information sources on a TA’s website can enhance the value of that website.  
 
The subject matter of information to be generated for inclusion on the TW 
PRIME website is determined with technology road mapping, which is a tool for 
supporting innovation and strategy at a company, industry and national level 
[98]. Articles and papers relevant to the subject matter determined are then 
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written, edited and published on the website. Articles are written by PERA [52], 
a technical consultancy, and others are commissioned [96].  
 
Technology constraints can impact on the practicality of a website as a 
dissemination method. There is the need for a member of staff within the TA to 
have the capability and training to maintain it [15].Visitors to the websites of 
TAs would become disinterested if updates were rare [3]. Furthermore, hosting a 
website and keeping it up-to-date could be expensive for a TA. It is the tradition 
of the internet that users intend to find information free of charge, which would 
make it difficult for a TA to request payment for information provided via its 
website.  
 
4.5 Oral Communication 
 
Face-to-face meetings, seminars, workshops, conferences and exhibitions are all 
methods of oral dissemination [14]. It is believed that meetings are more likely to 
draw attention to the information being disseminated than written information 
and leads to a better common understanding, which is discussed in more detail in 
Section 4.6.  
 
An oral communication method is a conference. A conference is a prearranged 
meeting for consultation or exchange of information and discussion [99]. 
Exchange of information is what a TA needs to nurture within its members so 
that they can learn from each other. A UK government report on TAs [3] found 
that those TAs that ran big exhibitions or conferences were looked upon with 
envious eyes by other TAs as they had a good case to prove their worth. TAs that 
ran conferences would reduce their weakness of not being able to prove the value 
of subscriptions if members attended a conference free of charge or at a 
discounted rate. Furthermore, the intensity of use of scientific conferences as an 
information source in the pharmaceuticals, electronics and auto/machinery 
industries is high [18]. The inference is that it would be a popular source that TA 
members would use. However, the source of this information was from a survey 
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of multinational companies. This would not necessarily represent the ‘average’ 
sized member of a TA, who is typically a small company.  
 
A disadvantage of face-to-face meetings and conferences is the amount of time 
they take, both for the attendee and organiser [14]. There is a high possibility that 
an oral presentation is impeded, which is sometimes referred to as ‘noise’ [15]. 
For instance, the communicator themselves, such as a speaker at a conference, 
may be biased or their interpretation of information may be disagreeable. 
Information presented came sometimes be inflammatory and the audience may 
disturb the presentation if they strongly oppose. This may be less the case for 
technical information; however the audience may disagree with the credibility of 
empirical data, for example.  
 
4.6 Phases of Technology Dissemination 
 
Some methods of disseminating information can be deemed as ‘poor’ and others 
as ‘good’. Lichtenthaler [18] says that poor communication methods are where 
information is not exchanged it the best way which is likely to lead to the author 
and recipient(s) not seeing things in dissimilar ways – a state of heterogeneity. 
For example, dissemination by email could be deemed a poor dissemination 
method – in terms of reducing heterogeneity amongst a group – in comparison to 
a telephone conversation. This is because email communication is staggered – a 
recipient may read an email several days or so after it has been sent – whereas 
telephone communication is instant if the recipient of the call answers. Secondly 
there is less chance of impromptu remarks being made that may lead to other, 
informative, conversations. An email can be drafted and amended before sending 
whereas once something has said on the telephone it cannot be taken back. 
Thirdly emails, such as online newsletters, are considered by some as ‘poor’ 
disseminations methods and that it can lead to sloppy communication with 
information being sent out at the last moment that is not cohesive [82]. 
 
Figure 5 illustrates how a balance of poor and good communication methods can 
be used to ensure that heterogeneity is maintained within an acceptable level – 
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not above the ‘point of inefficiency’. Up to point one shows a phase of 
conveyance where information is being disseminated to a group of people. The 
line to this point is increasing in value on the y-axis, which indicates the diversity 
of ways the group are interpreting the information being conveyed is increasing 
from the intended interpreted (frame of reference). At point one a planned 
meeting occurs which is considered a good communication method. It helps the 
group realise what the true interpretation of the conveyed inform should be and 
the heterogeneity reduces as they come to a common understanding, which is 
referred to as a convergence phase.   
 
At point two the heterogeneity has exceeded the point of inefficiency and this 
requires an unplanned face-to-face meeting to bring about a phase of 
convergence.  
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Figure 4: Illustration to show the phases of technology dissemination [18]. 
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4.7 Concluding Remark 
 
The main groups of methods identified for disseminating technology intelligence 
information were hardcopy, visual forms, electronic communication and oral. 
The advantages and constraints for each dissemination method were given. This 
would enable a TA to decide which methods were best for its members and 
utilised its resources and capabilities best. 
 
The time from gathering information to disseminating it is an important 
consideration as a TA does not want to be seen to be promoting an obsolete 
technology. Journals and papers would normally take longer to publish 
information than an online newsletter generated by the TA itself. However, 
credibility of a journal and paper would be higher than for an online newsletter 
produced by a TA. The quality of staff that a TA has can influence the 
dissemination method used. To have a chance of a paper being accepted by a 
reputable journal the author would have to have good writing skills a good 
understanding of their subject area. 
 
Furthermore, the ease of extracting information from material disseminated by 
a TA is a significant consideration. The NRC case study pointed towards the use 
of bullet points. Visual forms can certainly aid understanding and these methods 
are currently being developed and should be looked at in the future. The case 
study also highlighted that the type of recipient determines the dissemination 
method used.  
 
The frequency that information is sent out can affect the success of 
dissemination – if too much information is sent out it could annoy the recipient. 
The point in time that information is sent out is crucial as a new technology can 
become ‘old news’ very quickly. The dissemination method used dictate whether 
a TA has control over frequency or not. A TA is unlikely to have control over the 
timelines of a journal being published however it can have full control over its 
own newsletter. There will very effective dissemination methods that a TA 
wishes to use however the cost may be too high. No matter what dissemination 
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method is utilised a TA must make it clear the information satisfies the ‘what’s-
in-it-for-me’ syndrome to entice the recipient to read, see or hear it. 
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5 Strategic Assessment and Prioritisation of 
Technology Foresight by Trade Associations  
 
5.1 Introduction 
 
 
When creating a strategy, objective six (Section 2.1), it is important to 
understand the internal and external influences that may affect the desired 
outcome. A Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis 
tool is used to identify the factors that are likely to affect a TA that wishes to 
provide technical information to its members. How a TA can conduct its own 
SWOT analysis is also given. 
 
5.2 Analysing Resources and Capabilities 
 
 
A SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis is a tool 
to assist forward planning by identifying the strengths, weaknesses, opportunities 
and threats posed by a situation [100]. It has been described as the commonest 
practical analyst tool used by consultants and executives [101]. 
 
Companies and organisations, such as TAs, do not exist in a vacuum. Instead 
they operate in a complex environment that can have much ambiguity. 
Understanding this environment is essential when an organisation puts together a 
strategy [102]. The current technological advancements have increased the need 
for strategic planning using tools like the SWOT analysis due to the increase in 
information exceeding the rate of increase of knowledge [100].  
 
There are many reasons for the popularity of SWOT analysis. It is familiar to 
most and it is easily understandable by the user. Piercy et al sees SWOT analysis 
as a flexible tool that can incorporate other systems, such as market information 
systems, when necessary. It offers a structured way of looking at factors that are 
likely to affect an organisation’s future and helps realise whether it has an ability 
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to exploit these factors in the future. It can take into consideration a mixture of 
factors that are quantitative and qualitative, familiar or unfamiliar and those that 
are known or half-known [101]. Information gathered by the information 
collection methods identified in Chapter 3 can be entered into a SWOT analysis 
to enable companies to utilise opportunities and to defend against threats [18]. 
 
Panagiotou [102] brings to light the deficiencies of the tool. The tool is rooted in 
vagueness, relies on an oversimplified process and has many limitations. At the 
tool’s inception in the 1950s its simplistic analysis was deemed satisfactory, but 
today’s organisations need to deal with more complex environments when 
formulating strategies. That said Panagiotou still considers SWOT analysis as a 
valuable tool because it gets people to consider important aspects of their 
environment and encourages them to organise their thoughts. 
 
Many academics have tried to modify the SWOT analysis tool to try and 
counteract some of the deficiencies. For instance, modified models have included 
‘SOFT’, where the F stands for ‘fault’. Some have created new tools, like the 
TOWS matrix. This tries to link internal strengths and weaknesses to external 
opportunities and threats. Panagiotou believes that these ‘new’ tools are still 
limited. Since TAs can be considered different to a traditional company, in terms 
of its structure and income streams (Section 2.2), the SWOT analysis presented 
in this dissertation will differ slightly to the traditional presentation of a SWOT 
analysis in order to encapsulate some of these differences.  
 
Panagiotou’s own ‘Telescopic Observations’ strategic framework tries to bring a 
more systematic approach to environmental analysis. It categorises relevant 
business environment variables using the acronym ‘TELESCOPIC 
OBSERVATIONS’ (Figure 6). 
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= Technological advancements 
= Economic considerations 
= Legal and regulatory requirements 
= Ecological and environmental issues 
= Sociological trends 
= Competition 
= Organisational culture 
= Portfolio analysis 
= International issues 
= Cost efficiencies and cost structures 
 
= Organisational core competencies and capabilities 
= Buyers 
= Suppliers 
= Electronic commerce 
= Resources audit 
= Value chain 
= Alliances (including partnerships, networks and joint ventures) 
= Total quality management 
= Industry key factors for success 
= Organisational structure 
= New entrants 
= Substitute products and services  
 
Figure 6: Panagiotou's 'Telescopic Observations' strategic framework 
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When creating the SWOT analysis the categories of business environment 
variables presented in Figure 6 were taken into consideration. Those that were 
relevant were used. It is recommended that TAs conducting a SWOT analysis 
should do the same. 
 
Piercy et al thinks that the use of the SWOT analysis tool has become “sloppy 
and unfocused” [101]. Reasons for this include the fact that the concept of the 
technique is so simple that many people try to use it without any ‘real’ 
knowledge of the technique and how it should be implemented. A few rules for 
using a SWOT have been proposed, which TAs should note: 
 
1. Focused SWOTs – the area to be evaluated with SWOT needs to be 
defined carefully. In focusing on a specific area it will exclude non-
relevant input that can lead to a vague SWOT analysis. It should not be 
too global in its scope. However, for the purpose of this dissertation the 
scope needs to be comprehensive in order for it to be relevant to many 
TAs, rather than the one 
 
2. Shared visions – many sources ought to be involved in the pooling of 
ideas for the SWOT analysis. By working together it can help bring a 
team to agreement and can ‘flush out’ the disagreements 
 
3. Customer orientation – when identifying the strengths and weaknesses 
the only resources or capabilities that are recognised are those that would 
be known and valued by the customer. This can be a difficult rule to 
implement as people can find it difficult to distinguish between what they 
think is important and what customers think is important. In many 
instances people will claim that the same thing can be both a strength and 
a weakness. Piercy feels that this means they have not gone far enough in 
their statement. For example, it may be stated that a strength is “we are an 
old-established Trade Association”, which can be a strength and a 
weakness. This characteristic must be broken down into the aspects that 
make it, Table 4.  
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Table 5: Breaking down SWOT characteristics into the aspects that make 
 
“An old established Trade Association” 
Strength Weakness 
Trustworthy Inflexible 
Experienced Old-fashioned 
Long established links with 
government 
No innovation 
 
Strengths and weaknesses included in the SWOT analysis should only be 
those recognised by the customer. Sometimes the person conducting the 
SWOT analysis will identify strengths and weaknesses that are not known 
by the customer. These are often too important to leave out so they should 
be presented beside the SWOT analysis diagram. As mentioned in 
Section 2.2 TAs have difficulty in proving their value to members. Thus, 
all strengths and weaknesses that the executive of the TA believes it has 
will be included in the SWOT analysis diagram. 
 
4. Environmental analysis – a mistake often made is potential strategies 
are put down as opportunities, which is wrong in the eyes of Piercy et al. 
The opportunities and threats exist only in the outside world, whereas a 
strategy is created in-house to make the most of the SWOTs. For 
example, reducing member subscription costs, to increase the number of 
members, is not an opportunity; it is a strategy that could be adopted.  
 
The process of the SWOT analysis can generate new ideas. These need to be 
captured, even if they do not fit into the format of the SWOT, so a separate box 
should be used. All of the above guidelines help structure the SWOT analysis. 
The SWOT should be updated when new SWOTs come to light; in order to see 
how it is likely to affect the strategy of an organisation [101]. 
 
A SWOT analysis has been included in this dissertation to bring together the 
SWOTs that have been uncovered in the previous chapters and through the 
research conducted. There is a mixture of factors that differ in their 
characteristics, for example some are quantitative and others qualitative. For that 
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reason it fits in with the recommendation of Piercy et al for using a SWOT 
analysis.  
 
Many sources were used as an input to the SWOT analysis: TA staff; TA 
members; literature survey on TAs, and information gathering and dissemination; 
consultation with academics in the field of engineering. The results are shown in 
four tables labelled strengths, weaknesses, opportunities and weaknesses (Tables 
5-8 respectively). In creation of the SWOT analysis the SWOTs were firstly 
written onto post-it notes and organised into the quadrants of the SWOT analysis. 
A group was used to create a ‘shared vision’ and to determine the relative 
importance of each SWOT. The later helped to focus the thoughts of the 
researcher and would enable a TA to address the highest priority SWOTs first. 
The post-it notes were moved between the quadrants until the group had agreed 
upon where it should stay. It is highly recommended that TAs do the same when 
creating their analysis. 
 
Table 6: Strengths of TAs who are considering creating a technical service for members 
 
Variable Reference 
number* 
Strengths Description 
Economic / 
environmental 
considerations 
11 Value of 
technical 
information 
Technical advice was ranked as 
the second most demanded 
service by members. A 
technical service would fulfil 
such a demand 
Membership 5 Size of 
membership 
More members result in more 
income that can be used for the 
technical service. Also, there 
will be many members as 
sources of information. Greater 
economies of scale come from 
a larger size 
 6 Supply chain If the entire supply chain is in 
membership then the different 
tiers could supply technical 
information that would be 
useful to the others 
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Variable Reference 
number* 
Strengths Description 
Organisational 
structure 
2  Flexible There are no hard and fast rules 
for what a TA should be. 
Modern TAs are quick to 
change. A TA should be able to 
adapt quickly to suit the needs 
of a technical service 
 3 Staff Quality of TA staff has been 
raised. Better staff ought to 
lead to a better service 
 4 Graduates The number of graduates 
employed by TAs has 
increased. 'New blood' can 
bring new ideas for developing 
a technical service. Young 
graduates are usually energetic 
so are likely to progress 
quickly 
 7 Coherent voice Rationalisation of TAs has led 
to a more coherent voice. 
Organisations, such as 
government, are more likely to 
pay attention to the views of 
TAs on technology 
 12 Industry 
knowledge 
Established TAs know their 
industry. This will help a TA 
decide what technologies are 
appropriate and where they can 
be sourced 
Political 10 Established 
links with 
government et 
cetera 
Some TAs have had links with 
government since the 1880s. 
These contacts can be useful in 
finding funding for technical 
projects and are useful for 
keeping up-to-date with what 
technologies are promoted by 
government and other 
organisations 
Resources 8 Economies of 
scale 
TAs can benefit from 
economies of scale due to their 
many members. Therefore, 
outside technical related 
services could be obtained at a 
cheaper rate 
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Variable Reference 
number* 
Strengths Description 
 9 More 
economical 
Rationalisation of TAs through 
reducing the number of them 
has resulted in more 
economical use of resources so 
that TAs can survive. A 
technical service run in a frugal 
way should increase its chances 
of succeeding and being cost 
effective 
Societal 1 Trustworthy A TA is able to collect 
sensitive data from companies 
to provide industry 
perspectives. Companies 
should feel more at ease in 
sharing information or working 
with a TA as they are often 
considered impartial 
 
*Corresponding to the SWOT diagram in Figure 7 
 
 
Table 7: Weaknesses of TAs who are considering creating a technical service for members 
 
Variable Reference 
number* 
Weaknesses Description  
Communication 15 Contact 
management 
systems 
Lack of expertise to effectively 
utilise contact management 
systems. An effectively used 
system would help organise 
contacts for gathering and 
disseminating information 
 16 Unnecessary 
correspondence 
Typically too much 
information is sent out and the 
right information is not sent out 
at the right time. If the same 
occurs for technical 
information members would 
become disinterested 
Parameters 17 Value of 
subscription 
It is difficult for a TA to prove 
the value of members 
subscriptions, especially for 
intangibles 
 18 Mechanism for 
feedback 
Usually unable to get adequate 
feedback from members, for 
example low response rates to 
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Variable Reference 
number* 
Weaknesses Description  
questionnaires. Feedback is 
needed to improve services and 
to prove the value of a service 
to members and the TA board  
 21 Intangible 
benefits 
Not easy to show the ‘worth’ of 
intangible benefits using 
parameters 
Resources 13 Subscription 
rates 
TAs in the past have been 
reluctant to increase 
subscription rates. In order to 
provide a quality technical 
service revenue may need to 
come from increased 
subscriptions 
 14 Technological 
knowledge 
A TA cannot be expected to 
have enough staff to be 
‘experts’ in all technological 
fields of its members 
 19 Trade 
Association 
resources  
Many TAs do not have the 
resources they need to be 
effective. Industry is not 
prepared to provide the funds. 
There may not be enough 
resources to have extensive 
personal contact with members, 
which is a pre-requisite to 
successful transfer of tacit 
knowledge  
Technological 
advancements 
20 Website Some TAs have not yet fully 
embraced the benefits of 
having a good website. An out-
of-date website could result in 
less hits reducing the chances 
of members seeing information 
on the technical services 
 
*Corresponding to the SWOT diagram in Figure 7 
 
Table 8: Opportunities for TAs who are considering creating a technical service for 
members 
 
Variable Reference 
number* 
Opportunities Description 
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Variable Reference 
number* 
Opportunities Description 
Alliances 
(including 
partnerships, 
networks and 
joint ventures) 
28 Collaborations Collaborations can increase the 
resources available to gather 
technical information 
 29 ‘Star scientists’ Through participation in 
government projects access to 
‘star scientists’ can be gained, 
who could provide a good 
quality source 
30 Contacts Further contacts with 
government (both UK and 
European), other TAs and 
interest groups could provide 
leads for new technology ideas 
 31 Trade 
Association 
mergers  
Mergers with other TAs would 
mean that resources could be 
shared, resulting in better 
efficiency. Access to more 
members would increase the 
many sources of information 
Competition 32 Member 
competition  
Some companies, especially 
large ones, come into 
membership to keep an eye on 
their competition 
Economic / 
environmental 
considerations 
23 Fear of 
recession 
Fears over the UK economy 
going into a recession can 
create a need for companies to 
offer ‘more’ through increasing 
their technical competencies 
 24 Escalating 
research and 
development 
cost 
Increased costs of research and 
development may make 
companies more open to 
receiving research and 
development information from 
outside its organisation 
 25 Shorter 
technology life 
cycle 
Shorter technology life cycles 
suggest that the cost of research 
and development will increase 
as more effort will be needed to 
keep up-to-date. This may lead 
to companies to use more 
sources for information rather 
than from in-house 
Information 
gathering 
34 Technology 
intelligence 
methods 
There are a multitude of 
methods available for gathering 
information that a TA could 
use 
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Variable Reference 
number* 
Opportunities Description 
 35 Many sources Sources include members, 
external expert networks, and 
internal informants. Many 
sources should imply that there 
is lots of information out there. 
A TA could be selective in the 
source of information so that 
the ‘best’ information is 
sought. The risk of information 
‘drying up’ is lessened 
 36 Migratory 
knowledge 
Migratory knowledge can be 
easily turned into a physical 
format. Less effort would be 
needed by a TA to create this 
type of information into 
something useful 
Members 22 ‘Going native’ The ‘going native’ attitude of 
UK subsidiaries of 
multinational companies means 
that they are keen to do more to 
compete against other 
subsidiaries   
Organisational 
structure 
33 Informal 
contact 
Informal contact is a pre-
requisite to formal co-
operation. A TA should 
embrace informal contact to 
assist in creating formal co-
operation for technical projects 
Resources 26 Funding Funding can be used to address 
any deficiency in resources for 
the technical service capability. 
For example government and 
venture capital funds can be 
possible areas of funding 
 27 Case studies Case studies are available that 
can promote the benefits of 
how technical 
information/services can be of 
benefit to the members 
Technological 
advancements 
37 New 
communication 
media 
New formats for 
communication, such as online 
conferencing, can lead to more 
efficient and effective 
communication of technical 
information. If the quality of 
communication is high then a 
member is more likely to use it 
well 
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Variable Reference 
number* 
Opportunities Description 
 38 New 
monitoring 
systems 
New software can make it 
easier to gather technical 
information, such as website 
monitoring tools 
 39 Data storage Information storage is 
becoming smarter. Systems can 
make it more accessible 
through a search engine 
 
*Corresponding to the SWOT diagram in Figure 7 
 
 
 
 
Table 9: Threats to TAs who are considering creating a technical service for members 
 
Variable Reference 
number* 
Threats Description 
Alliances 
(including 
partnerships, 
networks and 
joint ventures) 
48 Member 
company 
mergers  
Mergers between companies 
can result in sectors being 
made up of fewer companies, 
which can result is less income 
for TAs. Hence, less resources 
available for a technical service 
capability. There would be 
fewer members to make up 
part of the many sources for 
technical information. Larger 
companies present other threats 
for TAs (see below) 
Competition 40 Large member 
companies  
Generally large companies that 
are dominant in their sector are 
not interested in the work of 
their appropriate TA. 
Additionally they can have 
direct links with government 
and hence could influence what 
areas of technology should be 
funded 
 41 Other Trade 
Associations 
TAs could offer technical 
services that are in competition 
with each other. Secondly, new 
TAs that occur because of a 
single current issue are more 
likely to be ‘flavour of the 
month’ 
 42 Opinion Ineffective TAs that are kept 
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Variable Reference 
number* 
Threats Description 
afloat may give the TA 
industry a bad name 
 43 Foreign 
member 
companies  
Foreign companies that may be 
in membership could use 
information that is meant for 
UK companies only 
 44 Movers and 
shakers 
Companies that are seen as the 
‘movers and shakers’ typically 
see TAs as slow moving and 
consensus seeking so may not 
support TAs setting up 
technical service capabilities  
Communication 64 Communication 
media 
‘Poor’ communication media 
can lead to sloppy 
communication and a high 
state of heterogeneity can 
occur. This could lead to a TA 
becoming out of touch with 
technologies that members 
need 
Information 
gathering 
54 Key member 
companies  
Key companies that are not in 
membership may have 
desirable information that a TA 
will not be able to have access 
to 
 55 Unexciting 
technology 
If exciting technical 
information cannot be found to 
disseminate then members may 
become despondent to 
technical information 
disseminated by a TA 
 56 Information 
distortion 
If the many sources of 
information are not motivated 
to contribute to the TA there 
could be a risk that any 
information sent in is 
inaccurate or distorted 
 57 Embedded 
information 
Information can be embedded 
in social reactions and is slow 
moving. This type of 
information will be difficult to 
obtain, but may be important 
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Variable Reference 
number* 
Threats Description 
Organisational 
culture 
58 Lost 
relationships 
An important contact that 
provides technical information 
could leave their current post, 
which would remove the 
information sources. For 
example, established 
relationships with company 
Chief Executives can be lost as 
a result of the ‘Four Years and 
You’re Out’ syndrome 
 60 Research ethos Technical information cannot 
become an input in the 
innovative activities of a 
member until they conduct 
their own research. A TA will 
be unable to control whether a 
members technology strategy 
is in line with its own 
Organisational 
structure 
65 Inter-
organisational 
co-operation by 
members 
Members may be 
inexperienced in managing 
inter-organisational co-
operation 
Parameters 49 Deficient 
feedback 
Lack of feedback from 
members could lead to the 
technical service capability 
being developed into 
something that is not what 
members want 
Political 53 Government Negative government opinion 
on TAs could result in lack of 
help/funding. Also, 
government may not listen to 
TAs about technical issues. UK 
government powers moving 
from central state to regions, 
such as Regional Development 
Agencies, could make it more 
difficult for TAs to impact on 
government 
Resources 45 Volatile 
subscriptions 
Income from membership 
subscriptions can be volatile. A 
reduction of income from 
subscriptions could restrict 
what can be done for the 
technical service capability 
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Variable Reference 
number* 
Threats Description 
 46 Sources If a wrong type of source is 
used for the wrong sector this 
could lead to technical 
information being seen as 
inappropriate 
 47 Member 
resources  
There are a high number of 
small companies in 
membership of TAs. Smaller 
companies are less likely, than 
a larger company, to have 
financial ‘slack’ to afford extra 
services on top of their 
subscriptions. Furthermore, 
members may not have the 
appropriate equipment or 
resources to take advantage of 
new technologies 
disseminated. Industry may not 
be prepared to support their 
TA, either by not preparing 
funds or through Board 
Members not making a 
commitment 
Societal 52 Wrong 
networks 
A good technology cannot be 
taken advantage of unless the 
company is in the right 
network or community 
 59 Apprehension Employees of member 
companies may be 
apprehensive about sharing 
their knowledge in fear that 
their value will be reduced if 
they share their knowledge 
with other colleagues. Member 
companies will be reluctant to 
contribute information about 
critical technologies 
 61 Societal 
settings 
Points of friction can occur 
between people in companies 
that have different cultural 
backgrounds, this could 
impede technical 
collaborations. There is 
difficulty in encouraging 
reciprocity 
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Variable Reference 
number* 
Threats Description 
Technological 
advancements 
50 Slow uptake There could be difficulty in 
getting members to use new 
technologies in 
communication. Slow uptake, 
by members, of the 
technologies disseminated 
could result in them missing 
out on the time when it offers 
them a competitive advantage   
 51 Internet The tradition of the internet is 
to obtain information free of 
charge. This could be a 
hindrance for TAs charging for 
technical services. Members 
may sought technical 
information from the internet 
rather than from their TA 
 62 Superseded 
technologies 
Lock-in on technologies that 
have been superseded could 
end up with a route being 
followed that does not bring 
members a competitive 
advantage 
 63 Ineffective 
systems 
Ineffective systems externally 
provided for gathering or 
disseminating information 
would waste resources  
 
*Corresponding to the SWOT diagram in Figure 7 
 
5.3 Prioritised use of Resources and Capabilities for 
Technology Foresight 
 
Figure 7 is the SWOT analysis diagram that shows the strengths, weaknesses, 
opportunities and threats (from Tables 5-8) that may affect the desired outcome 
of providing technical information to UK TA member companies. This provides 
a quick reference to the SWOTs so that they can easily be taken into 
consideration when formulating strategies. Each SWOT is numbered, which 
refers to the number in column two of Tables 5-8, providing a description for 
each SWOT. 
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The SWOTs have been prioritised in each quadrant, showing the SWOTs with 
the highest relative importance at the top and the SWOT with the lowest relative 
importance at the bottom. 
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5.2 for elaboration. 
 M = Member; TA = Trade Association 
 
Figure 7: SWOT analysis of TAs capability to run a technical service 
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5.4 Technology Foresight Approaches by Trade 
Associations 
 
5.4.1 Value of a Strategy 
 
A strategy can help induce an understanding of the need to use different 
information gathering and dissemination methods. It increases the chance of a 
TAs staff and its members approach being inline and hence a shared vision. The 
value of technical information can be threatened if there is no or a poor strategy 
to utilise the current assets of an organisation [11], that is to say a TAs strengths. 
 
5.4.2 Strategy for a Technology Foresight Approach by Trade 
Associations 
 
Taking into consideration the SWOT analysis a strategy is proposed for the 
provision of engineering technical information by a TA to its members. This was 
then implemented using a test-bed TA (Chapter 6), which makes particular 
reference to why certain processes were chosen to employ the proposed strategy, 
relating them to the strengths, weaknesses, opportunities and threats to 
establishing a technical service. The strategy and implementation was influenced 
by the resources and needs of the test-bed TA; however, the TA used was 
representative of a typical TA (Section 6.2). Lessons learned from 
implementation are then taken into consideration in creating a final, updated, 
strategy for other TAs to use (Chapter 7). 
 
The three principal components that form the strategy are: 
1. Utilising IT communication capabilities 
2. Newsletters 
3. Collaborations 
Each one will be discussed in turn. An employee of the TA needs to be 
nominated to perform the role of Technology Intelligence Specialist (3.3.9) and 
will therefore oversee the implementation and functioning of the three principal 
components. 
   
 - 85 - 
 
For the provision of technical information to TA members’ to be successful the 
leader of the TA needs to fully support it. To ensure that the staff of the TA 
aspire to make the service a success techniques for managing and motivating 
personnel can be employed (Section 3.3.10), such as rewarding and training staff. 
 
5.3.2.1 Utilising Information Technology Communication 
Capabilities 
 
An online community, made up of the TA members, is to be set-up. Due to the 
impracticalities of using an intranet to set-up an online community (Section 
3.3.8) this method should not be used. Instead freely available services, such as 
Google Groups, will be utilised. An online discussion forum will be set-up. The 
TA will monitor the messages posted in order to gather technical information 
from discussions and to moderate messages. A clear statement of the purpose of 
the forum – to discuss technical related matters – must be given in order to 
reduce the likelihood of irrelevant messages. Setting up pertinent topics at the 
beginning will provide an example of a suitable use. A controversial statement 
ought to be posted first of all so that it generates interest from within the 
membership. 
 
Online meeting tools should be made use of for technical seminars and also to 
support collaborations. Access to state-of-the-art technology does not guarantee a 
successful online community [78]. For that reason the TA will need to ensure 
members’ would have a need for the online community [103]. The stratagem is 
to initially support the use of online meetings with partners in collaborative 
projects and then promote the success of its use to the rest of the membership. 
 
5.3.2.2 Newsletters 
 
Hardcopy technical newsletters will be used to disseminate technical information 
to members once a month. The aim of these is to offer members a single source 
where they can scan for information on technical advances in their industries.  
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Figure 8: The screening process for technical dissemination. 
 
 
Figure 8 shows the six stage process for producing the technical newsletter, 
which is loosely based upon the approach of TW PRIME. To begin with 
technical information will be gathered. Taking into consideration primary and 
secondary sources of information (Section 3.2) the following route, in order, 
should be taken by a TA when sourcing technical information: 
1. External secondary sources 
2. External primary sources 
This follows the recommendation by West [14] but does not recommend using 
any internal sources. This is because a TA does not typically have a large number 
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of technical staff or publications to call upon within itself. A main reason for 
searching for secondary sources is that they are typically inexpensive. Also, 
external primary sources are more difficult to source information from, such as 
embedded tacit knowledge. It would be ideal to get as much tacit information as 
possible as it is by and large unique. On the other hand it is difficult to tap into 
and therefore a TA may not have the resources to spend on obtaining this type of 
technical information.  
The choice of sources and methods for collecting information has been narrowed 
down in Section 3.2 and Section 3.3 respectively. As many of these as possible 
ought to be used.  
 
The second stage of the process, assessment, is where the TIS assesses the 
articles that have been submitted and decides which ones will be included. When 
intending to utilise a source its credibility (Section 3.2) should be assessed 
according to the advice given by Burnett [15] and West [14]. The TIS will assess 
the credibility of each article as well. For TW PRIME all authors were legally 
bound to follow the house style and not to infringe copyrights or plagiarise [96]. 
To make certain that the TA does not infringe copyright nor other laws relating 
to publication of other people’s information the TA has to ask for information 
sources to be provided, thus enabling the TA to assess the risk. Next the articles 
chosen will be reviewed in more detail and any necessary changes will be made 
by the TIS. Once changes have been made the article will be assessed once more.  
The accepted and revised articles will then be put into the appropriate format that 
the newsletter will take. The articles will be of minimal length, approximately 
150 words, taking into consideration the busy schedules of members. It will be 
printed in black and white, to save money, on two sides of A4 sized paper. 
Consequently space is limited and will help to reduce the possibility of 
‘information overload’. Contact details for the each author will be given at the 
end of their article providing a route for further information. 
 
Subsequently the newsletter will be published and distributed. The newsletter 
will be sent out by post to the contacts that the TA has on its contact management 
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system. Understanding the type of recipient of the newsletter is imperative so 
that it can be aimed at the main group of reader. Different groups may have 
different technical and financial capacities and interests. For instance, senior 
management might have a better interest or capacity for the financial benefits of 
a technology than the technical, and vice versa for an engineer [83]. The target 
recipient group will be technical managers within member companies. 
 
Members, including a steering group, will be invited to provide feedback, which 
will be used to improve future newsletters. This is to ensure that the newsletters 
will be “market pull” focused; therefore, only technologies that members 
necessitate will be included. It is important to consider technologies vs. 
products [161]. Technologies and products bring opposing perspectives in that 
technology drives excitement and creates new markets, “technology push”, 
whereas the market should dictate the product and technology directions, 
“market pull”. 
 
5.3.2.3 Collaborations 
 
To take advantage of the benefits of collaborations, as mentioned in Section 
3.2.7, a TA should partake in collaborative research projects. It will have to 
endeavour to join collaborative projects where there is funding available, which 
has been identified as an opportunity for TAs. 
 
Both national and international collaborations will be suitable. However, the 
inherent difficulties associated with cross-border collaborations need to be taken 
into consideration (Section 3.2.7) – there is a higher failure rate for these types of 
collaborations. The TA can apply some techniques to help make collaboration 
more successful. For example, creating an appreciation of each person’s role 
within a collaboration through listening to their description of work. It is crucial 
that for coordination and communication purposes that information that stems 
from collaborations is put into a migratory form, such as a report, so that it is not 
difficult to extract.  
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Personal observations (Section 3.2.11) can be used to gather information from 
meetings and demonstrations that may be held for a collaborative project. If the 
TIS partakes in the collaborations he or she would be better equipped to explain 
the project and its results to members.  This also needs to be put into a migratory 
form and should be supported by other reports that are an outcome of the project. 
 
5.5 Concluding Remark 
 
The TA resources and capabilities for technology foresight were analysed. A 
SWOT analysis tool was used to do this. The main reason for using this tool was 
because of its simplicity of use. However, to avoid sloppy and unfocused use of 
the tool, which had been highlighted by Piercy et al, techniques for using the tool 
were given. One way in that the SWOT was modified was by putting the SWOTs 
in priority order. This resulted in a prioritised use of resources and capabilities 
for technology foresight that successfully extracted 65 SWOTs from research 
that had been described in previous chapters of the dissertation. 
 
The generic SWOT, Figure 6, was taken into consideration to create a strategy 
for a technology foresight approach by TAs. Three main components make up 
the strategy: 
1. Utilising IT communication capabilities – freely available services will 
be used to set-up an online community. 
2. Newsletters – a six-stage scanning process for technical dissemination 
is given. 
3. Collaborations – it was recommended that the TA participates in 
collaborative research projects where funding is available. It was 
cautioned that there are inherent difficulties with cross-border 
collaborations. 
 
Emphasis had been put on the importance of a Technology Intelligence Specialist 
(TIS) to oversee the implementation and functioning of the technology foresight 
approach. Additionally, the TIS would better be able to assess the credibility of 
information sourced, which had been recommended in past research by Burnett 
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and West. The following chapter (Chapter 6) provides the results of 
implementing the proposed strategy. 
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6 Investigation of Prioritised Technology Foresight 
Practises for Trade Associations 
6.1 Introduction 
 
In Chapter 5 a strategy was developed for a TA to provide engineering technical 
information to its members. The GTMA (Section 2.4) was selected as an 
appropriate TA against which to implement the strategy and determine its 
effectiveness. The GTMA was deemed an appropriate test-bed as it represented a 
typical TA due to the following main reasons: 
• Considering it has been in existence since 1942 it has experienced the 
pressures, such as rationalisation (Section 2.2), that has been inflicted on 
TAs over the years. 
• It offered a sizeable majority of the main services offered by TAs in 
general (Section 2.3). 
• Typically TAs membership is made up mostly of small sized companies, 
less than 30 people. Ninety percent of the GTMA’s membership is made 
up of small sized companies.  
 
To be able to assess the implementation of the strategy feedback is required. 
Section 6.2 highlights difficulties associated with obtaining feedback and 
provides some techniques that can assist in getting feedback.  
 
This subsequent section then describes how the three principal components of the 
strategy were implemented and provides the results from feedback gained:  
1. Utilising IT communication capabilities (Section 6.3) – a discussion on 
the freely available online meeting and discussion tools implemented is 
given. 
2. Newsletters (Section 6.4) – as per the strategy hardcopy newsletters were 
implemented. Acting on feedback from a questionnaire the newsletters 
are then sent out as an online newsletter. The more automated less 
obtrusive parameters used to obtain feedback from the online newsletters 
is then discussed. 
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3. Collaborations (Section 6.5) – action research, based upon the test-beds 
experience win five international research projects, provides 
recommendations on how a TA can work better in collaborations. 
 
The implementation and results of an additional component, conferences 
(Section 6.6), is also given. The results presented are from a questionnaire 
administered at a technology conference held by the test-bed TA.  
 
The main findings from the results are then given in Section 6.7 along with their 
relation to previous research and how the research in this dissertation has 
contributed to the research. 
 
6.2 Methods for Obtaining Feedback from Trade 
Association Members 
 
In order to assess the proposed strategy feedback must be obtained. Gathering 
feedback needs to be a continuous process, which leads to an updated strategy, 
due to the ever changing needs of members and the dynamic nature of gathering 
and dissemination methods. Boleat [106], a specialist TA consultant, highlights 
the difficulty of getting feedback particularly from TA members; it is described 
by him as “horribly difficult”. In his former role of Director General of the 
Association of British Insurers – the biggest UK TA – he said they would “get 
minimal feedback from members and what they [the Association of British 
Insurers] got back was rubbish” [107]. This is supported by Bartholomew et al 
[108] who states that obtaining a sufficient response rate remains a key 
challenge.  
 
Response rates are typically higher when trust exists between the organisation 
administering the questionnaire and recipient. The SWOT analysis (Figure 7) 
shows that trust between a TA and its members is a strength; hence it utilised to 
increase response rates.   
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Low sample sizes for feedback can lead to unrepresentative results that can be 
affected by bias, that is to say a biased result would affect the results less in a 
larger sample than a small sample [109]. The Trade Association Forum [110] and 
the DTI both promote the use of membership surveys. For that reason it was 
important that the GTMA implemented parameters and methods to gain 
feedback, which other TAs could easily apply. On the other hand Phaal [111], 
Senior Research Associate at the Institute for Manufacturing, University of 
Cambridge, warned that ‘searching’ for statistics could negatively narrow the 
scope of creating a technical service capability for TAs. It is best to go with 
someone’s ‘gut instinct’ as to whether a technical service is valuable or not. 
Surveys can be used to get an insight into ‘gut instinct’. Boleat supports this by 
saying “often the best way of getting feedback is literally talking to members” 
[107]. 
 
Written questionnaires can be considered a better way than talking to get 
feedback as recordable (migratory) data is produced. Questionnaires can be 
administered orally by an interview. Written questionnaires are more likely to 
result in uninfluenced responses than oral questionnaires as there is no 
interviewer that can affect the recipient’s responses. Recipients are also more 
likely to be more honest with their answers when compared to an oral interview 
and inaccuracy of recording responses is eliminated. Questionnaires were the 
main method employed to obtain feedback from the members of the TA with 
which the strategy was implemented. They have been a popular method of data 
collection in small business research [108]. Possible reasons for this are that 
other methodologies, like field research, demand more time from the recipient. 
Small companies, which represent a majority of TA members, generally have 
less time and money than large companies to deal with research.  
 
In preparing a questionnaire thought was given to the questions and their 
wording. To retain the recipients interest the number of questions was limited 
and a range of question and answer types were selected appropriately [112]. 
Structure also influences the effectiveness of a questionnaire; the sequence of 
questions has to take a logical approach which makes it easier for a respondent to 
work through it. If a respondent answers questions in a random order the 
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responses are not ‘developed’ by the sequence, therefore, they are effectively 
answering a different questionnaire [113]. Peterson [112] also provides helpful 
information on structuring questionnaires.  
 
Questionnaires can take hardcopy or electronic format. The former is often 
referred to as a mail survey. Jobber et al [114] and Drummond et al [109] believe 
that postal surveys are a cost-effective research tool, although cost advantage is 
reduced if a low sample size is obtained. Email surveys or those conducted via 
the internet can be used. Benefits over hardcopy include cost – no postage or 
stationary required – and the ability to track and define mailings is better than 
postal surveys [92]. Disadvantages include the need for recipients to be computer 
literate and there is the possibility of the recipient not receiving the questionnaire 
if it is screened out by a SPAM detection system (Section 6.4.2). Further benefits 
of hardcopy and electronic questionnaires are that the respondent can complete it 
in their own time.  
 
Techniques, developed from industrial case studies, can be applied to increase 
response rates:  
1. Using a suitable database [92] 
2. Endorsement of questionnaires [108] 
3. Prior notification by telephone [114] 
4. Prepaid monetary incentive [114] 
5. Stamps on hardcopy questionnaire return envelopes [114] 
6. Anonymity [114] 
 
A questionnaire can be endorsed by another relevant organisation. For example, 
a questionnaire on teaching practises maybe endorsed by the National Union of 
Teachers, which would show approval by a relevant credible organisation that 
the questionnaire is suitable and worthwhile. It has been shown that endorsement 
of a questionnaire resulted in a recipient being 1.4 times more likely to respond 
to a questionnaire than one that was not endorsed [108]. This could be used 
advantageously by a TA if it were to gain endorsement by reputable 
organisations, for instance universities. According to Jobber et al [114] an 
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organisation is expected to reciprocate the value added by an endorsement so that 
the equilibrium is kept between the two parties.  
 
6.3 Utilising IT Communication Capabilities  
 
A Knowledge Transfer Network (KTN) is a national network, within the UK, in 
a specific field of technology or business application [115]. A network can 
consist of many organisations, businesses, universities, research and technology 
organisations and other intermediaries. A variety of activities and initiatives are 
provided to facilitate the exchange of knowledge and increase innovation 
amongst the community. 
 
As stipulated by the strategy the GTMA has made use of a freely available 
service for creating an online community. These were offered through the 
Electronics-Enabled Products KTN (EEP KTN) [97]. The KTN presented an 
opportunity for GTMA members to become a trial micro-community within their 
KTN. The EEP KTN was chosen because it was able and willing to support the 
GTMA in creating its micro-community. Stokes and Palmer [96] highlighted that 
“innovation amongst our [their] audience members might be much improved if 
we were to make a concerted effort to recognise one another and record and then 
communicate among ourselves the knowledge we have accumulated to date”. 
The GTMA has pursued this path by encouraging this in the members’ ‘micro-
community’.   
 
The first group to be registered on the KTN was the UK consortium members of 
a European collective research project [116], T-ForM [117] (Appendix 5). Before 
registration the GTMA obtained permission from each member, as their details 
would be shared with the KTN administrator. Initial engagement of members 
was face-to-face at a meeting so that benefits could be conveyed so that a state of 
heterogeneity could be achieved (Section 4.6). A key issue for some online 
community designers is encouraging empathy and trust within an online 
community [78]. This already existed as a strength for TAs (Figure 7). 
 
   
 - 96 - 
As suggested by the strategy a need for using the online community was created. 
The first group selected for registration, T-ForM members, were contracted to 
work together on a project, which should have encouraged participation in the 
online community. This group was then to be used as an example group to aid 
introduction of other groups by showing what they could have, hence, creating a 
demand.  
 
Sufficient feedback from the T-ForM group on the use of the online software was 
not obtained. For future feedback approaches particular attention ought to be 
given to feedback regarding the three key factors that De Souza et al [78] stated 
that the success of an online community depends upon: social; software 
functionality; usability. 
 
Online facilities, offered through the KTN, ensured that the GTMA did not need 
to invest in advanced IT but simultaneously ensured that members had access to 
the latest internet developments including document sharing, web meetings and 
other remote working activities. This counteracted the TA weakness of limited IT 
equipment and knowledge. 
 
Interwise [118] is an online conferencing system, with the capability for users to 
share documents and communicate via the PC. Online meetings can be recorded 
allowing those absent to playback the meeting at their convenience. A number of 
successful online technical meetings have been held by the GTMA, none of 
which were formally assessed by participants. It is vital that feedback is obtained 
so that it can be gauged whether the facility is of value to members.  
  
Online discussion boards were also offered through the KTN. The GTMA 
encouraged members to use such a tool, offered through the KTN, to discuss 
technical issues. As identified in the strategy irrelevant messages can sometimes 
be posted onto a discussion forum if it is not moderated. This can be overcome 
by enhancing the software to filter out these messages or by adding structure to 
the community, including moderators or norms with clear statements about the 
purpose of the message board [78]. There was no control over enhancing the 
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KTN software. However, the GTMA issued clear statements about the purpose 
of the online discussion boards.  
 
In line with the strategy it was intended that a controversial statement would be 
posted first all of to generate a response from members. This was to focus on 
work the GTMA and author of this dissertation had completed on ‘the real cost 
of tool, die and mould manufacture’. A copy of this paper can be found in 
Appendix 1. Due to time restraints the GTMA was unable to use the forum with 
its members. 
 
6.4 Assessment of Trade Association Newsletters 
 
The two types of newsletter created by the GTMA are described in Section 6.4.1 
and Section 6.4.2. The first type was hardcopy and was implemented in line with 
the strategy. The second, which was a progression from the first, took an online 
format. This led to a revised strategy for newsletters. The feedback from the 
recipients of the newsletters is treated separately for each so that the 
chronological order that each was developed in is reflected. This is especially 
important as the results of the first hardcopy type instigated the creation of the 
next.  
 
6.4.1 Hardcopy Newsletter 
 
The newsletters created for the GTMA were entitled ‘Technical Briefings’ (TBs). 
The first (Appendix 2) was created using the six-stage process given in the 
strategy (Figure 7).  The articles covered a mixture of technologies including 
laser sintering; graphite selection; Electric Discharge Machining (EDM); High 
Speed Milling (HSM); acoustic emission; on-machine verification. 
 
For the gathering stage rather than utilising a majority of the sources and 
gathering methods the main sources used were the GTMA’s many members – 
taking advantage of the opportunity (SWOT 35) shown in the SWOT analysis 
(Figure 7). This was mainly because time was not available to spend on 
   
 - 98 - 
employing the different collecting methods to extract information from many 
sources.  
 
The size of a TAs membership (SWOT 5) would be considered a strength here as 
more members reduce the threat of lack of sources. Further to this, using 
members would give members an opportunity to promote their products/services 
to other members, who could be potential customers. This is likely to be seen as 
promotion that can be assigned a value that can be seen as a tangible benefit of 
membership, hence addressing the weaknesses of ‘value of subscription’ (SWOT 
17) and ‘intangible benefits’ (SWOT 21). 
 
The assessment stage was adhered to and was completed by a TA employee 
performing the role of a TIS. However, due to time constraints, credibility was 
not assessed in the way recommended by Burnett [15] and West [14]. As the 
strategy suggested the GTMA requested that authors provided information on 
sources that they had used. This was never provided, mainly because the 
information sourced internally from within the company providing it. For that 
reason a non-liability statement was given at the end of each TB. Changes 
required for an article were completed by the TIS. 
 
The format was exactly as set in the strategy. It was distributed by post to all 
GTMA members, of which there were approximately 300. The principal targets 
were company managers, who were typically the initial recipients of GTMA 
information. Ideally the recipients should have also of been technical managers. 
It was not possible to differentiate between the types of manager from the data 
held by GTMA. This highlighted the generic weakness of TAs of ‘contact 
management systems’ (Figure 7). 
 
The experience from producing the first issue was used to improve the 
subsequent issue. A steering group could not be put together to facilitate 
suggestions for improvements as not enough members could be convinced to 
participate.  
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Further information, in the first issue, was accessible using direct links to the 
source of information. In the successive issue these links were not provided and 
instead members were encouraged to contact GTMA for supplementary 
information. This made it possible to monitor the demand for supplementary 
information. The second issue was produced in colour and included figures, 
hence making it more visually more appealing (Appendix 3).  
 
6.4.1.1 Questionnaire 
 
A questionnaire (see Appendix 2) was incorporated into the first TB, which had 
been sent to 300 member companies. In addition to obtaining basic contact 
information about the respondent two questions were asked. One asked for the 
respondent’s view on the format of the TB and the other about what they would 
like featured in future issues. No responses were received.  This was indicative 
that ‘mechanism for feedback’ is a weakness for TAs that wish to run a technical 
service (Figure 7). Without feedback the GTMA would not be able to determine 
what members wanted. Jobber et al showed that giving an incentive increased 
response rates (Section 6.2). An incentive had been used in the first TB to 
encourage completion, which was to enter participants into a prize draw to win 
having an article on their company featured in the next issue. The zero return rate 
of the questionnaire indicated that this incentive was not enough to encourage a 
good response rate. For that reason a personal incentive, shop vouchers, was 
exploited to encourage completion of the questionnaire in the second issue. 
Online survey software, QuestionPro [119], was used to create the questionnaire. 
A copy of the questionnaire is contained in Appendix 10. A hyperlink to the 
website that hosted the questionnaire was given in the TB. The survey software 
automatically collated the results so that time did not have to be spent by the TA 
on this task.  
 
The sample size for the second issue of the TB questionnaire was 11 companies. 
The questionnaire had been sent with the second issue of the TB that had been 
sent to 300 companies. Therefore, the return rate was 3.7%.  
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Figure 9: Column chart to show the reaction of members to the second Technical Briefing 
 
There was a significant improvement in the number of companies that completed 
the second questionnaire. The results showed that all recipients had a favourable 
reaction to the TB (Figure 9). Half of those thought it was ‘very good’. 
Approximately one third thought that the TB was ‘good’. No one considered it as 
‘excellent’ (the highest possible score) or as being ‘poor’ (the lowest possible 
score).  
 
Table 10: Comments on what GTMA members liked the most about the second Technical 
Briefing 
 
What do you like most about the Technical Briefing? 
1. Imparts knowledge in areas of previous little known involvement 
2. Targeting to specialist technologists 
3. This one is not applicable to us 
4. Not sure if there is anything 
5. As I have only received a couple of briefings it is too early to comment 
6. Brief and punchy 
7. To the point and quick to read 
8. Short and to the point 
9. A source of information on new developments 
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Table 10 shows the free text comments given in relation to what members liked 
most about the second TB. Members predominantly commented that they liked 
the TB because it was ‘brief and punchy’. Several respondents felt that they had 
not seen enough TBs to have decided what they liked best. Comment 3, about the 
TB being inapplicable, was unexpected. There could be a number of assumptions 
made as to why the respondent thought it was inapplicable. For example, the 
technologies covered might not have been directly relevant. Alternatively, the 
respondent may have joined the GTMA to sell to fellow members; hence, they 
might deem learning of new technologies irrelevant. Comments 1 and 9 signified 
that the TB’s main aim of disseminating new technical information had been 
met. 
 
Only one comment was given about what members least liked, which was that 
there were not enough industry related examples of the technology presented in 
the TB. Elucidation of this comment was sought from the member that had made 
it. The member indicated that where possible, each article that covers a new 
technology should be supported by a case study that mentions both the positives 
and negatives. As the comment was made by just one member other members 
were briefly consulted. Support was given to the idea, with most saying that 
mainly positive case studies would increase their confidence in using 
technologies. The idea was implemented into the successive TB. The GTMA 
stipulated that case studies should be based upon its members. This would 
increase the number of members who gained promotion through the TB. 
 
Rather than just find out if members thought the TB was good or not it was 
important to find out what specific elements they liked or disliked, such as the 
usefulness, technical quality of articles, layout and article length. The 
perspectives that members had on these are given in Figure 10 to Figure 13. A 
majority of recipients thought that the usefulness of the TB was ‘good’ (46%), 
28% thought it ‘fair’ and 18% saw it as ‘poor’. Only 9% considered the 
usefulness to be ‘very good’ and no one chose ‘excellent’.  
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All respondents perceived the technical quality of the articles to be good or very 
good, with good receiving the highest percentage of 60%. 
 
Again all respondents thought that the layout of the second TB was ‘good’ or 
better. A significant majority, 70%, rated the layout as ‘good’, followed by ‘very 
good’ and ‘excellent’, with 20% and 10% percent respectively.  
 
Almost all of the respondents, 91%, judged the length of the TB articles 
(approximately 150 words) as being the suitable length, reinforcing that the 
strategy was acceptable. Only the remaining 9% believed that articles should be 
shorter. No one wanted the articles to be longer.  
 
Previous research had shown that keeping description in a technical newsletter 
would fit in with the busy schedules of management. It was unexpected that the 
remainder thought that the articles should be shorter. Making them any shorter 
would make the task of conveying the technical information very hard. 
Experience in producing the TB highlighted that companies themselves found it 
difficult not to exceed the word limit when submitting an article. 
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Figure 10: Column chart to show how useful members thought the second Technical 
Briefing was 
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Figure 11: Column chart to show how members perceived the technical quality of the 
second Technical Briefing articles 
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Figure 12: Column chart to show what members thought of the layout of the second 
Technical Briefing 
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Figure 13: Bar chart to show whether the recipients of the second Technical Briefing 
thought the article length should be less than, equal to or more than the length of articles in 
that issue (approximately 150 words) 
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Figure 14: Bar chart to show the recipients average ranking of formats for how technical 
information is presented 
 
Continuing on the theme of the layout those questioned were asked to rank the 
formats of how technical information is presented. Four options were given: data; 
diagrams; pictures; text. Recipients were asked to place a ‘1’ next to their most 
preferred format, a ‘2’ next to the format of next preference and so forth until all 
items were ranked. It is perceivable from Figure 14 that ‘text’ achieved the 
lowest average rank, which makes it the most preferred format. The next 
preferred format was ‘data (i.e. tables)’, closely followed by ‘pictures’ and 
‘diagrams’ in that order. There was no noteworthy preference as all formats were 
in the same, second rank, range.  
 
It was expected that pictures and diagrams would have been more popular as it 
can be considered that they would increase the attractiveness of the TB. On 
reflection though, the text is likely to be most needed as without it the meaning 
or significance of a picture, diagram or data table may not be clear. The results 
do not have any major implications for practise as a combination of the four 
formats should be used. Previous research had stated that usability attributes of 
something used online can affect its success [78]. Its typography or style of an 
online application, for instance, can affect how welcoming it comes across and 
hence what its perceived ease of use is. By including diagrams and pictures it can 
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help clarify something. Considering the length of TB articles is only about 150 
words pictures and diagrams could aid in portraying technical ideas in fewer 
words, hence making it easier to meet the guidelines. 
 
The format of the text itself can be different, for example bullet points can be 
used or the length of the sentences can differ. Future work could include using 
indicators, such as the Gunning Fog Index [120], to calculate the readability for 
the articles. The Fog Index score is meant to relate to the number of years of 
schooling needed to comprehend a piece of writing. Professional prose should 
never exceed a score of 18 otherwise the text can be deemed too complicated to 
easily read. A suitable score could be determined for the TB and then subsequent 
issues can be checked to see if they meet the Gunning Fog Index. This would be 
dependant upon who is identified as the main reader of the TB – a Technical 
Director is likely to be able to read text with a higher score than an apprentice.  
 
The average reading rate for the main recipients of the TB could be found and 
each article could be tested to see if its Fog Index score is suitable. However, it 
should be noted that such indicators are rough indicators and do not take into 
consideration the nature of the audience, for example their knowledge base of a 
subject. 
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Figure 15: Bar chart to show the recipients’ average ranking of delivery formats for the 
Technical Briefings 
 
The format of delivery for a technical newsletter can affect the number of people 
that read it. Figure 15 clearly illustrates that ‘email’ is the preferable format for 
the TB, with an average ranking of 1.36. The least favourable format was ‘fax’, 
which only received an average ranking of 3.4. ‘Online’ and ‘post’ were both in 
the range of the average rank of two, with scores of 2.4 and 2.8 correspondingly. 
The results support previous literature that has stated there has been an increase 
in the popularity of email and e-newsletters. 
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Figure 16: Bar chart to show the groups of people the recipients of the questionnaire 
expected would be the greatest users of the Technical Briefing 
 
The question was posed about which groups of people within the member 
company the recipient expected to be the greatest user of the TB. Six options 
were available to the recipient: design; engineering; management; senior 
management; sales; other. More than one option could be selected. The groups 
identified as being the greatest users were ‘senior management’ and 
‘engineering’, both receiving 26% of the choices made (Figure 16). The 
terminology used in the questionnaire did the match that of the strategy, 
particularly with reference to ‘technical managers’. This made it difficult to show 
whether the results supported the strategy. 
 
It would be in the interest for a TA to make sure that a TB reaches senior 
management. Not only would it satisfy the desires of the respondents to the 
questionnaire, but it would provide evidence to senior management of a company 
that a TA is providing this service, thus show that it contributes to the value of 
their subscription. Previous research had suggested that some workers were 
apprehensive about sharing their knowledge [11]. Therefore, if the TB is sent 
directly to senior management, as well as engineers and technical managers, 
there would not be the risk that it would not be seen by them. 
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Figure 17: Pie chart to show where recipients of the Technical briefing currently get their 
best new technical information from 
 
Competition – a threat – to the TBs would come from other mediums that 
provide technical information appropriate to the members’ industry, therefore, 
recipients were asked about where they typically obtain their best new technical 
information. Respondents were allowed to pick more than one category. The 
results are presented in Figure 17. ‘The internet’ was the most popular current 
source of information with over one third choosing it. In Section 4.1 it had 
already been highlighted that the internet can be seen as a threat to TAs as it 
allows members easier access to information that had previously been sought 
through a TA.  
 
‘Journals and trade magazines’ accounted for almost one third of the sources that 
members use, which made it the second most popular choice. Joint third, each 
with 14%, was ‘other organisations’ and ‘networking with others’. Newsletters 
only accounted for 5% of sources used. The option of ‘other’ received no 
response. 
 
The result that newsletters were one of the least popular sources of information, 
in the first instance was a surprise and did not seem to bode well for the TB. 
More thought into this removed some of this trepidation. The question had not 
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specified what type of newsletter. A newsletter from a TA, which is likely to be 
considered impartial and trustworthy, may be more readily received than one 
from a company who is promoting the availability of their own products or 
services. 
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Figure 18: Column chart to show the typical frequency recipients look for technical 
information 
 
How often members searched for new technical information would be useful to 
know in order to decide upon an appropriate frequency for the TB. Figure 18 
shows that predominantly members search for new technical information less 
than once a month. This would insinuate that the strategy for sending out a TB 
once a month was appropriate, although sending it out less often would still be 
acceptable.  
 
The main purpose of the questionnaire was to obtain information that would help 
improve upcoming issues. Only two improvements were suggested: 
1. Make the TB less sales like – one recipient commented that the TB 
“seemed to be a series of advertisements, except for the heat treatment 
[article]” 
2. Highlight the main headings a little more and specify relevant sector 
where appropriate 
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Further to this the recipients were asked what type of technical information they 
would like to see in future TBs. Half those that responded thought that they could 
not comment as they had not seen enough issues or they did not have the time to 
answer. The more relevant answers suggested “anything regarding the various 
users of tool steels” and “how to be more competitive [lean manufacturing 
techniques etc.]”. The first comment was given by a tool steel company, who 
would obviously have a vested interest in learning more about the various users 
of tool steels.   
 
Even though feedback was obtained it could still be deemed as deficient, 
therefore a threat. Further consideration for obtaining feedback was given in the 
implementation of the future issues of the TB. Taking into account the results of 
the questionnaire it was obvious that email would be the preferred format of the 
TB. Successive TBs took on the format of an online newsletter, which is 
discussed in Section 6.4.2. Including industry related examples were selected as a 
necessary inclusion in future issues in order to induce confidence in the 
technologies presented. The concept of offering bite-size chunks of information 
proved popular and so the length of articles remained the same. 
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6.4.2 Revision to the Strategy for the Newsletter 
 
A third TB (Appendix 4) implemented the improvements that were suggested 
from the results of the questionnaire associated with the second (hardcopy) issue.  
 
6.4.2.1 Online Newsletter 
 
Through using an online format the cost saving in postage when compared to the 
hardcopy was approximately £1081 in postage and £62 in consumables, which 
was an immediate benefit. This supports other authors in this area of research 
who have stated that online newsletters are cost effective in comparison to 
hardcopy ones. 
 
An Email Service Provider (ESP) is the common name given to a company that 
send bulk email/newsletters on behalf of customers. An ESP, GraphicMail [121], 
was chosen by GTMA to send out its online newsletters as it was the most cost 
effective. There are others, for example JangoMail [122] and Mailing Manager 
[123]. GraphicMail would cost £8.802 per send for the GTMA, a saving of 
approximately 85% when compared to hardcopy. This meant TA strength of 
being ‘more economical’ was built-in (Figure 7).  
 
The SWOT analysis in Figure 7 identified ‘resources’ as a weakness for TAs. For 
that reason it is likely that a TA could not afford to bring in a computer 
programmer to write the HTML code that produces online newsletters. 
Fortunately many ESP’s use systems that mean you do not have to be a computer 
programmer. The GTMA used a system that used a ‘What You See Is What You 
Get’ (WYSIWYG) editor. A WYSIWYG is a HTML (Hypertext Markup 
Language) editor that lets you work with pictures, fonts and colours instead of 
working with the direct code.  
 
                                               
1
 At 36 pence per first class stamp 
2
 Based upon a 17.5% VAT rate 
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For the GTMA formatting the TB was quicker for hardcopy than the electronic 
version, since the WYSIWYG editor was a new tool for the GTMA to use. This 
may not be the case for all TAs as their staff may already be familiar with such 
an editor. The general increase in the professionalism of a TAs staff and their 
higher intake of young and energetic graduates that are willing to learn is a 
strength that should more easily allow TAs to introduce and use new tools and 
ways of working.  
 
SPAM is an unsolicited email message. There are laws in place that regulates 
commercial email, such as the CAN-SPAM Act [124]. It is extremely important 
that a TA sending out online newsletters should adhere to the appropriate laws. It 
could be very resource heavy making sure all the laws is upheld. Opportunely 
many ESPs will ensure that their systems meet them. For example, the ESP 
employed by the GTMA would automatically provide an unsubscribe link. This 
allows a subscriber to the TBs to no longer receive information from the GTMA. 
This will counteract a TA weakness of sending unnecessary correspondence.  
 
The software used to send out the TB electronically would generate statistics 
automatically such as open rates - the number of subscribers who have opened up 
the email in a recordable way [121]. These statistics could be used instead of 
questionnaires to avert over saturation which can create ‘research fatigue’ [109]. 
Hyperlinks – an element on a webpage which you click on to jump to another 
location [125] – to the GTMA and member websites were included in the 
electronic version, which would encourage traffic onto these websites. 
Hyperlinks used by recipients could be tracked so that demand for supplementary 
information could be monitored. 
 
The Defence Diversification Agency [126] (DDA) existed up to April 2007 as a 
Government initiative to promote the cross fertilisation of technology between 
the defence sector and the rest of UK industry. Schemes prior to the DDA had 
failed given that they were “technology push”. The DDA was “market pull” 
focused; therefore, only technologies that companies necessitate are 
disseminated [127]. Hence, by tracking the use of hyperlinks a TA could build up 
a better idea of what members wanted and therefore be more market pull.  
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6.4.2.2 Revision to Process for Producing Newsletters 
 
The strategy and process steps for producing the TB were revised, Figure 19. The 
first step is deciding upon a theme. Giving each TB a theme allows the GTMA to 
request articles from a smaller number of companies, which is less time 
consuming – helping build upon the TA strength of being more economical. 
However, this meant that the TB was more ‘technology push’ rather than 
‘technology pull’ as it would pick just concentrate on one technological area and 
run with it. A TA could miss out on gathering and disseminating information on 
many technologies that are necessitated if they just concentrate on particular 
themes for each issue. 
 
Furthermore, member companies of GTMA cover many different industry 
sectors, which sometimes do not have any commonalities. Therefore, if a theme 
related to plastics is chosen, such as ‘Polymer Training and Funding’, this would 
more than likely not be of interest to the press tool section, who are typically not 
going to be concerned about plastics. On the other hand the cross fertilisation of 
technology can only be achieved if companies are willing to look into places that 
they would not normally look into.  
 
Lichtenthaler had shown that the intensity of use of technology intelligence 
methods for gathering technical information depended on the type of industry. A 
theme is likely to focus a TB issue on less or even one industry type. Using fewer 
technology intelligence methods may well reduce the time spent applying them. 
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Figure 19: Revision of the screening process for technical dissemination. 
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In practise, for the gathering stage, the only sources of information used were the 
many TA members, university contacts and collaborations. There were not the 
resources available to spend time using other sources. On the other hand the tools 
that can be used to gather information in a more automated way are being further 
developed. For example text-mining tools can be used to help quickly navigate 
through large volumes of text to see relationships and patterns [55]. A 
recommendation for further research would be to trial the use of a text mining 
tool to see how useful, for a TA and its members, the information derived from 
its use is. The usefulness could depend on the type of industry the TA represents, 
just like Lichtenthaler showed how different industries had preferences for using 
different technology intelligence methods. 
 
A lot of members that submitted information to the TB were keen to promote 
their products or services to their fellow members. Members who were given the 
occasion to promote their products or services in the TB can assign a value to 
this as promotion would normally cost money. A value of their TA subscription 
would be realised, hence addressing a weakness typically faced by TAs (Figure 
6).  
 
In the revision the person supplying the article is responsible for making any 
modifications that are required after the assessment. The main modifications 
required were shortening the length of articles, removing sales wording and 
increasing the technical content. Commonly it seemed although the author had 
not read the brief instructions on what was required of an article. For example, 
the instructions given stipulated that articles should be between 150 and 250 
words in length. Some articles were submitted that were over 1000 words. It 
would be pointed out to the author that the word limit had been exceeded.  
 
Making the authors modify their article reduced the resources required by the 
GTMA to produce a TB. In practise the author would rely on the TA to modify 
their article. This would be time consuming for the TA and there was a risk that 
the technical integrity of the article would be lost because the TA would not 
understand the technology as well as the author who had written it. Approval 
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from the author of an article was now sought, especially if the GTMA had made 
the modifications. This made certain the technical integrity was kept.  
 
An additional step of ‘review recipient database’ required the GTMA to add any 
new members or new contacts for current members to the TB distribution list, 
addressing the TA weakness of ineffective use of contact management systems. It 
was important that the TB was distributed as widely as possible. This process 
became much easier when using the Email Service Provider (ESP) as it would 
automatically adjust the database to reflect who had unsubscribed. This lessened 
the weakness of a TAs archetypal lack of resources. It also reduced the likelihood 
of sending unnecessary correspondence. 
 
Over half the participants of the TB questionnaire, that accompanied the second 
issue, expected the biggest group of readers would be Senior Management and 
Engineering staff. For this reason members are continuously invited to submit 
email addresses of those staff, in their organisation, they wanted to receive the 
TB. This helped address the weakness of TAs ineffectively using contact 
management systems (Figure 7).  
 
A questionnaire similar to that used for the hardcopy TBs was used for the 
electronic TBs. Access to this was provided via a link in the newsletter. There 
were too few responses for the results to be useable, hence hardcopy TBs could 
not be directly compared to online TBs. This demonstrated that the threat of 
deficient feedback was in existence.  
 
A difference between the questionnaire that was utilised for the second hardcopy 
TB, which received an acceptable response rate, and the electronic TBs was that 
the latter did not include an incentive for recipients to complete them. Prior 
research (Section 6.2) had shown that an incentive, for example a monetary one, 
had increased response rates by a significant amount. The lack of response to the 
electronic TB questionnaires, which offered no incentive, supports the previous 
research. In practise this emphasises that monetary type incentives should be 
incorporated into important questionnaires conducted by TAs.  
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Another probable reason for the disparity in responses is that those that had 
already answered a questionnaire were not motivated to answer a second similar 
one as it could be boring. If there is a strong case for fatigue of questionnaires 
existing it could have serious ramifications for TAs and obtaining feedback, 
especially considering TA members are often asked to complete frequent 
questionnaires in areas other than technology. Perhaps prior research may even 
offer advice on how to work around this.  
 
6.4.2.3 Results for Online Newsletters 
 
The statistics that are automatically generated by the ESP system were used as a 
mechanism of obtaining feedback. Statistics were gathered from three online 
TBs. These covered the themes ‘laser for tool repair’ (Appendix 4), ‘polymer 
training and funding’ (Appendix 6), and ‘automation and technical standards’ 
(Appendix 7), respectively.  
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Figure 20: Line - column graph on two axes to show the number of online Technical 
Briefings sent and the percentage successfully delivered 
 
On average the online TBs were delivered to 378 email addresses. Figure 20 
shows the percentage of online TBs that were successfully delivered increased 
each time a new TB was issued, 1.9% over the duration. As this increases the 
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number sent decreases by 22 email addresses, which is attributed to the system 
removing email addresses that did not receive the newsletter successfully. The 
ESP system provides more detailed information as to why emails are not 
delivered, such as whether they have been rejected as SPAM.  
 
Knowing this information did not prove that useful for a TA as over 60% of the 
TBs were undelivered due to unknown reasons. Still, the number of failed 
deliveries due to SPAM was given. For a TA this should be the most important 
reason that they should keep an eye on as it can be affected by their actions. If 
the number of undeliverable emails due to SPAM goes beyond a certain 
unacceptable threshold – that is decided upon by the TA – then the design and 
content of a TB would have to be changed to make it less likely register as 
SPAM. 
 
Another statistic related to online newsletters is the open rate. This infers that the 
recipient has an interest in the content of the newsletter. This should be a 
percentage of emails successfully delivered and is not the same as the number 
sent. 
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Figure 21: Column graph to show the combined open rates for the online Technical 
Briefings 
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The average open rate for all online TBs as a combined percentage is 28.5%, 
shown in Figure 21. The biggest association in the world, NAR, could expect a 
29% open rate for its newsletters, which it considered a success (Section 4.2.3). 
In light of this GTMA’s open rates can be deemed a success reinforces an online 
newsletter was the right way to distribute the TB. A significant majority of the 
online TBs were not opened (71.5%). Figure 21 shows two columns for open 
rate. The first (opened – action) refers to TBs that have been opened and an 
actions has been completed, such as clicking on a link or unsubscribing to the 
newsletter. The second (opened – no action) refers to emails that have been 
opened but no action taken. The smallest number of recipients opened and 
completed an action related to the email. 27% of recipients opened the email.  
 
The different types of action taken for an online newsletter that can be tracked 
include who have unsubscribed, clicked on a hyperlink, forwarded the newsletter 
to a friend or submitted a complaint to the ESP. Only a small number of actions 
were performed, hence an analysis of this would provide little insight. 
 
As with most email statistics the open rate is not an accurate figure. This is 
because an open rate cannot be recorded in the following circumstances: 
- When a recipient opens a plain-text version and does not click on a link 
- If a recipient is using an image blocker, which is a default setting of 
Microsoft Outlook, and does not click on any links 
- If someone views their emails offline 
  
As a consequence it is likely that the ‘true’ open rate will be higher than that 
given in Figure 21. A well maintained database of recipients should achieve 
higher open rates. This gives grounds for spending effort in addressing a TAs 
weakness in effectively using contact management systems. 
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Figure 22: Stacked column chart to show the open rates, and type, for each online Technical 
Briefing issued 
 
Open rates for each online TB issued are given in Figure 22. The ‘Polymer 
Training and Funding’ TB achieved the highest open rate of 32.8%. This exceeds 
the 29% open rate of NAR. The remaining two TB issues attained lower open 
rates of 25.5% and 22.6%. There was a 10.2% difference between the greatest 
and lowest open rates. As the GTMA membership consisted of 300 members the 
variation between the most and least popular is 12% of the membership. There 
was not a significant difference in open rate with an action between the TBs, 
only 0.4%. 
 
The ‘what’s-in-it-for-me’ syndrome (Section 4.2.3) could expound why the 
‘Polymer Training and Funding’ TB achieved the greatest open rate. ‘Funding’ 
may have been the eye-catching word that suggested members could get a lead in 
getting a monetary benefit. Further work could be done to see what effect would 
occur if the wording of the same newsletter was changed. Half the issues sent out 
could contain a hint there is something that satisfies the ‘what’s-in-it-for-me’ 
syndrome and the other could have a title that doesn’t (the control). 
Commercially this may not be practical as a TA is unlikely to want to risk 
missing out on reaching members. 
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The articles in the Polymer Training and Funding TB were not necessarily 
providing technical information, but instead they were making members aware of 
a route that could increase their staff technical knowledge levels. Discounts and 
funding for training were offered to members, which could be assigned a value to 
their membership. 
 
6.5 Assessment of Trade Association Collaborative 
Projects 
 
Co-operations are a predominant source of technical information as identified in 
Section 3.2 and hence were part of the strategy for provision of engineering and 
technical information to TA members. The GTMA (Section 6.2) has experience 
in co-operating with companies and knowledge generating organisations through 
the European Community (EC) framework programmes for technological 
development. Action research is used to develop generic recommendations for 
how a TA can better co-operate. The author of this dissertation was responsible 
for running European Union (EU) funded projects for the GTMA. It can be 
argued that someone with hands on experience could be considered better 
equipped to explain a subject than someone who has just observed or read about 
it. 
 
It is believed that studies on collaborative research are in the early stages of 
development [31] and the following should help progress study, especially by 
looking from the perspective of TAs, whereas research classically focuses on 
industry-university interactions. A TA perspective is important as it can be seen 
as an independent intermediary for the traditionally academic work by 
universities and the more commercial emphasis placed by industry.  
 
Reports on dissemination that stemmed from the project were used to draw upon 
suggestions for improving partaking in EU projects, for example 
recommendations for increasing the number of companies that are involved. 
Consultation with other project members, especially other TAs, was used. Also, a 
short questionnaire was conducted to understand why companies got involved 
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and what their aspirations were from involvement. The risk of researcher bias 
was offset by seeking the approval of thoughts from the CEO of GTMA. 
 
6.5.1 European Union Funded Projects 
 
The projects that GTMA participated in were under The Sixth Framework 
Programme (FP6) [128]. The strategy had warned of the inherent difficulties of 
cross-border collaborations; however the GTMA did not have any national 
projects to participate in. One of the routes for SMEs and TAs to participate in a 
FP6 project is through ‘an SME Association or Grouping’. This is where an SME 
association, such as a TA, becomes a participant on behalf of their members. 
This provides good opportunities for TAs as a majority of them have 50% of 
SMEs in membership (Section 2.2). Collective research projects are undertaken 
by research institutions on behalf of industrial associations or groupings. The 
EC’s aim is to increase the knowledge base of sizeable communities of SMEs in 
order to increase their competitiveness, which is aligned with the desires of TAs. 
There is however a concern that the research community will develop proposals 
that is of interest to them rather than the SME community [129].  
 
All the projects that GTMA participated in were three years long. The length of 
the projects could increase the threat of the developed technology being seen as 
unexciting (threat ‘55’) as by the time results are delivered it is seen as not new. 
A draft report from EAMA [130] – a federation representing, at a European 
level, the mechanical, electrical, electronic and metals articles industries – stated 
industry had lost interest in European research programmes due to the long-term 
scientific approach [129]. 
 
The budget for projects is between €1.5 million and €4 million. Under FP6 up to 
50% of eligible costs of the project could be funded [131]. TAs can claim not 
only their time but also the time of SMEs that participate as a National SME 
(Section 6.5.1). The time claimed from a National SME is referred to as an in-
kind contribution. An SME would not receive money for this nor would they pay 
money for the privilege of being involved in a project. Throughout the extent of 
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the project much bureaucratic processes are enforced onto the participants, such 
as completion of timesheets and audits to claim their time and the in-kind time. 
Already limited TA resources – a weakness – would need to be assigned to these 
types of task. The level of unnecessary correspondence (weakness ‘16’) is 
augmented by the need for TAs to send bureaucratic paperwork to its 
participating SMEs, which put SMEs off participation.  
 
The average size of project that GTMA participated in was 21 partners; six TAs, 
five research partners and ten core SMEs. In the past collaborations in general 
were mainly one-to-one relationships [31]. The benefit of this was that 
communication was relatively simple. In the 1980s the more complex 
collaborations with many partners - involving not for profit organisations i.e. 
TAs as well - coined the term ‘research and development consortia’. The FP6 
projects are examples of ‘research and development consortia’. While 
communication between larger groups of companies and organisations is more 
complex new technologies, such as online workspace tools, can help make 
communication easier. For a TA larger consortiums can add to the many sources 
that it can gather technical information from and enhances the opportunities that 
can be gained from contacts. 
 
The roles of a TA within an SME Association or Grouping project are generally: 
1. To manage the project and its outputs  
2. Ensure appropriate exploitation of project results  
3. Input into training activities performed 
4. Recruitment of SMEs who are given non-public information on the 
project on a regular basis, are offered training and who can give their 
opinions on the progress and direction of the technologies developed 
within the project. These SMEs are referred to as ‘National SMEs’ 
5. Dissemination of the project results 
 
6.5.1.1 Project Proposals 
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Before a project is funded by the EU a proposal must be written for the intended 
partners of the project. Prior to the 1980s collaborations were often informal 
arrangements [31]. Just like the EU projects contractual agreements are now 
common place for collaborations, which can be time consuming to put in place. 
It is important that a TA understands the challenges submitting a proposal can 
present to help it decide if it is something it can and wishes to become involved 
with. Also, it was stipulated in the strategy that a TA should endeavour to join 
collaborative projects where there is funding available, hence the following 
provides an idea as to how easy or not this is. 
 
Usually there are several stages for submitting a proposal and preparing a project 
contract. This can be a long process, perhaps lasting around eight months [132], 
and therefore requires TAs human resources with no guarantee of a positive 
outcome. Organisations may even charge to put together a project – some can 
charge in the region of £80,000 for writing a project proposal. This reinforces the 
disadvantage of consultants, as a source of information, in that they are usually 
unwilling to provide information unless they are paid for it [14]. Even though 
consultants may be deemed expensive the cost could be considered to pay off, as 
some consultancy based companies, such as Pera, boast that the organisations 
they support in proposals enjoy an 85% success rate in applying for Framework 
Programme funding [53]. This is much higher than the average success rate of 
10% [133]. So far the GTMA has avoided paying such costs for putting together 
a proposal, and for a TA an increased number of contacts (opportunity ‘30’) and 
relationships can improve the chance of working on a proposal submission 
without incurring any charges.  
 
The example of the DDA (Section 6.4.2.1) had made known that ‘technology 
push’ schemes were likely to fail [134]. Pera, who are a big player in setting up 
collaborative projects, have also described that using a ‘technology push’ model 
had been a flaw in their past practises [133]. A major objective of the research 
for SME associations is for the projects to be driven by the SMEs [135], hence 
aiming to be market ‘pull’ rather than ‘push’. This would help counteract the 
threat of unexciting technology. In practise it is collectively believed by some 
TAs that this has not been achieved [129].  
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A number of industry representatives believe that the success rates for proposals 
is low [129]. For the second call of the Research for SME Associations [136] 
funding from the EU – under the framework subsequent to FP6 – the number of 
proposals submitted was double that of the first [138]. This indicates that the 
competition will be fiercer and the success rate will become lower. As a lack of 
resources is a weakness for most TAs the decision to belong to a proposal should 
be given serious thought. Though, if a TA does not put effort into joining 
proposals the opportunities of participation would be missed. The more 
proposals submitted the better the chance of having one that is accepted. If all 
proposals that a TA were part of where accepted it could seriously consider 
which projects would be of most value to itself and membership. 
 
The FP6 projects that GTMA participated in were: 
• Emold [138]. 
• Flexform [139]. 
• Hipermoulding [140]. 
• KnowEDM [141]. 
• T-ForM [117]. 
 
A brief description of each project is provided in Appendix 5. 
 
6.5.2 Dissemination of Information from Collaborations 
 
There are two categories of SMEs that participate in the collective research 
projects. Core ‘SMEs’ are those that form part of the project consortium and they 
are funded to perform work within the project. ‘National SMEs’ do not belong to 
the consortium, nor do they perform work for the project, but instead they are 
there to receive information from the project through receiving reports, training 
(including handouts and online training) and attending national project meetings.  
 
Technical information that comes from the projects is classified into different 
levels of dissemination. For example, some information may be confidential, 
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which allows the consortium and Core SMEs to receive it, whereas other 
information can be restricted, allowing the aforementioned plus National SMEs 
to receive it, and public, which allows access for anyone. Press releases are 
mainly used by TAs to distribute public information. Good relationships with the 
industry press are beneficial for this. Reports from the project are often restricted 
to the consortium and the National SMEs. Reports are sent by the TAs to the 
National SMEs. The more reports sent the better as time spent by the National 
SMEs reading the reports can contribute in-kind time. Reports and press releases 
are a form of migratory knowledge (opportunity ‘36’) and therefore followed the 
recommendation of the strategy. When the TIS at the TA produced press releases 
their personal observations helped, hence supporting another recommendation of 
the strategy. 
 
Further limitations on what could be disseminated were requested by the Core 
SMEs that belonged to the T-ForM project. They were not happy with the 
advertisement of figures being quoted as potential cost savings from the T-ForM 
results, for instance ‘reduce thermoforming costs by 35 percent’ [117]. There 
was a concern that their customers would see the saving that the Core SMEs 
maybe getting and would want the saving passed onto them. For T-ForM the 
consortium agreed that such figures should be dropped.  
 
It has been said that collaboration with industry can restrict the free flow of 
information, which can go against the central ethics of some Universities [17]. 
Some believed that there is a reluctance of academics to share information with 
their fellow academics who were involved in industrial collaboration as they 
were concerned it would be used for commercial gain. The inclusion of scientific 
papers being disseminated from an EU project is important in encouraging the 
flow of information with the research community. This can be a motivating 
factor for academics to collaborate as industry experts can help turn research into 
a commercial product [17].     
 
National meetings are held in each country where the National SMEs are invited 
to watch presentations about the project progress and to take part in discussions 
about the future steps of the project. These meetings can be good from the point 
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of view of a TA as it provides an opportunity to get feedback about the project, 
hence addressing the threat of deficient feedback (threat ‘49’), and can also aid 
in enticing out embedded information that is often in social reactions (threat 
‘57’). From the standpoint of the GTMA it was difficult to encourage National 
SMEs to attend meetings, due to the limited resources of SMEs. Large 
Enterprises (LEs) – bigger than an SME in terms of employees (greater than 250) 
or turnover (greater than €50 million) – were invited to join the national meetings 
and even host some of them. The participation of LEs attracted more SMEs to 
come along in the hope that they could gain business from those that were higher 
up in the supply chain. A TA should make the most of its strength (strength ‘6’) 
in linking up the supply chain. Embedded information could also flow between 
those companies within different tiers of the supply chain. Another attraction 
would be the opportunity to go on an interesting factory tour of the LEs – for T-
ForM GTMA organised a tour of the facilities of JCB (makes loaders and 
excavators) [143] and Müller Dairy (producer of yogurt products) [144]. Both 
these national meetings were the best attended ones. 
 
For the T-ForM project the GTMA created a forum for UK thermoformers, 
called the ThermoForum. This was to encourage National SMEs to attend project 
meetings by providing additional benefits and discussion topics. It was especially 
important for the thermoformers as GTMA had not traditionally represented this 
industry, therefore there was a lack of knowledge and support for it. Discussions 
at forum meetings enabled GTMA to learn more about their needs and how, as a 
TA, they could help them. This resulted in some new members and created a 
captive audience to sell membership to, which would increase the GTMA’s size 
of membership (strength ‘5’). It was hoped that a forum would cultivate a sense 
of sharing and would allow other perhaps more exciting technologies beside that 
of the projects to be discussed.  
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Figure 23: Pie chart to show the motives for joining the Thermoforum 
 
No parameters were employed to monitor whether the introduction of a forum 
would serve the projects and the members well, but a questionnaire was 
completed to find out what motivated members to join such a forum. A copy of 
the questionnaire can be found in Appendix 11. 
 
The sample size for the Thermoforum questionnaire was eight companies. 
Twenty-two companies had been given the questionnaire. Therefore the return 
rate was 36.4%. 
 
The results are presented in Figure 23. The three main reasons why companies 
had joined the forum were to ‘learn about T-ForM’, for ‘networking’ and to find 
out about ‘new thermoforming technology’ – the most popular choice. Upon 
reflection of the options offered to the recipients for their motives ‘learn about T-
ForM’ could also fall into the category of ‘new thermoforming technology’, 
which it is. However, the results show that ever so slightly more would like to 
learn about other technologies than T-ForM. This implies that for EU project 
meetings it would be beneficial to offer information on other technologies in 
addition to the ones that stem from the EU project being presented.  
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The fourth most chosen option, ‘exchange knowledge’ could even support 
learning about new thermoforming technology, although the choice does not 
offer differentiation between business and technical knowledge. Any option 
specifically related to business and monetary benefits as motivation for 
participation [17] had been omitted by the question. For similar future 
questionnaires this should also be taken into consideration.  
 
It was no surprise that networking featured as a popular motivation for joining 
such a forum. ‘Marketing’ and ‘other’ were the least chosen options, although 
‘publicity’ and ‘marketing’ could be deemed very similar and perhaps should 
have been a combined option.  
 
6.5.3 Benefits of Collaborations for Members of a Trade 
Association 
 
Economic benefits motivate companies to participate in collaborative projects 
[17], especially those that are government funded. For the Core SMEs the 
escalating research and development costs (opportunity ‘24’) can be offset by 
funding given for EC collaborative projects. More money will be available for a 
member companies to employ resources to work on the projects, hence reducing 
the threat (‘47’) that a member would not have sufficient resources to take 
advantage of new technologies.  
 
Chang [32] states that companies or organisations that already participate in 
government funded projects are more likely to be invited as partners for future 
ones (opportunity ‘26’). This can boost a TAs strength of established links with 
government. For a case in point an EC Officer attended an Emold project 
meeting to present the funding opportunities under FP7. This introduced the 
organisations and companies involved in the project to potential future funding.  
 
Funding received by a Core SME who is a member of a TA can help reduce TA 
weaknesses. Funding, a tangible benefit (weakness ‘21’) received by a member 
company is highly likely to be much higher than their TA subscription; therefore, 
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the cost of the subscription has been recuperated (weakness ‘17’). For a TA the 
service provided to members of informing them of EC project results could 
provide some justification for increasing subscriptions in the future (weakness 
‘13’).   
 
‘Products’ are expected to be delivered by the projects. For T-ForM products 
included design guidelines to assist design for thermoformed parts and a new T-
ForM software module for predictive thermoform mould design. These are 
tangible and can help address the weakness (weakness ‘21’) of TAs mainly 
offering intangible benefits. In reality the UK National SMEs did not show much 
of an interest in using the T-ForM software module. This was for the reason that 
it was only usable if they owned particular CAD/CAM (Computer Aided 
Design/Computer Aided Manufacturing) software, TopSolid [145]. TopSolid is 
not a popular software package amongst UK thermoformers and for a National 
SME to buy it for the sake of using T-ForM would incur an expense of about 
€19,000 for the perpetual license [146], and would also have to pay to train its 
staff to use the new CAD/CAM package. In effect this meant that the product 
was not available to the UK National SMEs as a tangible product from the 
project.  
 
The draft report from EAMA highlighted that interest in European project had 
been lost due to the lack of results that turn into truly tangible results for SMEs 
[129]. This detracts from the benefit of project participation diminishing the 
weakness (weakness ‘21’) of intangible benefits.   
 
Collaborations can thwart the threat of member resources – not having 
appropriate equipment to complete research needed. Research partners are likely 
to have equipment that a SME would not have. For instance, in the T-ForM 
project the Universität Stuttgart [147], in conjunction with other consortium 
partners, had to develop a new test and equipment for measuring the heat transfer 
and conductivity within sheet materials used for thermoforming [148]. The test 
results would have increased the Core and National SMEs knowledge on 
material properties. 
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6.5.4 Financial Expectations of European Commission 
Collaborations 
 
In view of GTMA’s participation in projects it should be cautioned that the 
financial expectations may not be fulfilled. Firstly, the budgets for its projects 
were based upon a set hourly rate that would be assigned to time spent on the 
project, both for GTMA and the in-kind contribution it would claim for its 
National SMEs. At a significant point into the projects it was realised that the 
‘real’ costs had to be used for an hourly rate rather than the set hourly rate 
assumed from the onset. This had a negative impact because the GTMA’s ‘real’ 
hourly rate for staff was almost less than half, and for many of the National 
SMEs their rate was less too. Consequently to get the monetary contribution 
expected GTMA would have to do almost double the planned hours, yet another 
drain on its resources and a further exacerbation of a TA weakness.  
 
Secondly, the exchange rates can adversely or negatively affect payments to a 
project partner and especially for a UK one, as GTMA found out. For example, if 
the hourly rate for a project partner was £30, its value on the 31st December 2007 
would be €40.90 compared to €31.50 on 31st December 2008. If 100 hours work 
was to be claimed using these two rates there would be a €940 difference, almost 
a 25% variation. The possible occurrence of changes in exchange rates would be 
impossible to predict.  
 
Thirdly, a TA that participates in a FP6 collective research project aims to realize 
some of its hours contributed to the project from the in-kind hours from the 
National SMEs that participate in the projects. GTMA found that the number of 
National SMEs that partook in each project varied. For the T-ForM project there 
were 27 National SMEs while Flexform only had two. It is obvious to say that 
the in-kind contribution from T-ForM would be much higher if each SME 
contributed approximately the same hours in each project. There would be a 
difficulty in estimating how many National SMEs a TA could recruit for a 
project but a TA could utilise its strength of knowing its industry (strength ‘12’) 
to make an educated guess as to what the interest would be.  
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Fourthly, it is important to note that the funding and in-kind contribution claimed 
by project partners has an impact on the funding for all partners. A UK TA could 
meet the hours and in-kind contribution expected of it but if other partners were 
to underperform this could negatively affect the final contribution of funding it 
receives from the EC. Furthermore the TA partners are last to be paid from the 
funding that the project finally receives, therefore, if the funding is less than 
anticipated the TAs would get less. Informal contact (opportunity ‘33’) could 
help a TA get a feel for if it would feel confident working with particular 
organisations. Its many contacts (opportunity ‘30’) could also enlighten a TA 
about the performance of organisations it intends to collaborate with. An SMEs 
possible apprehension (threat ‘59’) about the performance of collaborative 
partners could be reduced by a TA. Since a TA that is active in collaborations is 
likely to have a familiarity with potential partners it is best placed to judge 
whether they would be good partners or not. Seen as a trustworthy (strength ‘1’) 
organisation a SME should have confidence in its TAs choice of projects and 
partners.   
 
A realisation was gained into how demanding the EU projects could be on 
human resources of the TA. As an example the Flexform project required GTMA 
to contribute 21.75 man months to the project over its three year duration [149]. 
That would be over seven months of an employee’s time each year devoted to the 
one project. The employee that participated in the projects was chiefly 
responsible for three, which would equate to all of their time, and more, spent on 
the projects each year. Therefore, the importance of claiming in-kind 
contribution from national SMEs was key so that time could be spent by TA 
employees on all three projects in addition to other technical information 
collecting and dissemination activities. 
 
6.5.5 Future Study of Collaborations 
 
There are indicators that can be used to study the success of research, such as 
bibliometric data and peer review [17]. The scope of this dissertation does not 
cover how successful the research and dissemination activities employed for the 
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projects that GTMA partook in were. Investigation into the success of EC funded 
collective research projects in increasing the EU industry competitive edge could 
be a future project. Instead its own experiences and perceived benefits were 
drawn upon to offer firmer background information for a UK TA that is 
considering a similar collaboration. The archetypal SWOTs of a UK TA were 
taken into consideration. Further more detailed work, with a greater emphasis on 
empirical study, ought to be completed in the future to analyse the best methods 
for dissemination and exploitation, which a TA would normally be involved in or 
take charge of.  
 
6.6 Assessment of Trade Association Conferences 
 
A conference is a prearranged meeting for consultation or exchange of 
information and discussion. Exchange of information is what a TA needs to 
nurture within its members so that they can learn from each other. This was not 
in the original strategy but was later required as a method to disseminate 
information on the European projects of which the GTMA was a collaborative 
partner. Further justification for the use of conferences is also given. 
 
Macdonald [3] found that TAs that ran big conferences had a good case to prove 
their worth as a TA due to the benefits a member would gain from a conference. 
TAs that ran conferences would reduce their weakness of not being able to prove 
the value of subscriptions if members attended a conference free of charge or at a 
discounted rate. 
 
It is important that a TA and its members share a common idea on what 
technologies should be researched and disseminated; otherwise there will be a 
disinterest in each other’s work. Past research has shown a state of heterogeneity 
can occur when ‘poor’ media, such as telephone or email, is used to 
communicate. To remove the risk of a state of heterogeneity becoming too great 
the GTMA held a conference to give attendees an idea about technologies that 
could be useful for the toolmaking and allied industries, including information 
that came from the European Community projects they were involved in. The 
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conference was entitled ‘Emerging Technologies 08’ (ET08). Another motive 
was that the National Meetings for the European projects (Appendix 5) that 
GTMA had were resource heavy and therefore augmenting the lack of resource 
weakness that a typical TA may suffer. A conference would allow all five 
projects to be presented with the need to organise only one event rather than five. 
Additionally, it was expected to increase the many sources of information that 
could be used in creating the TBs (Section 6.4), as more contacts would be 
gained.  
 
Another raison d'être for organising a conference is it would provide networking 
opportunities for those that attend. It would allow a TA to take advantage of the 
opportunity of ‘informal contact’ as the pre-requisite to formal co-operation.  
 
Organising an event like the Emerging Technologies 08 involved many tasks. 
Having an organised approach would increase the potential of success and reduce 
resources being spent unnecessarily, hence lessening a TA weakness of lack of 
resources. A technique called a ‘Product Breakdown Structure (PBS)’ [150] was 
used by GTMA. A PBS is a hierarchical structure that breaks a product down 
into its sub-products. It allows a planner to identify what other products are 
needed to create the final product and what work needs to be completed. 
 
A PBS can be used as an input to producing a Gantt chart. A Gantt chart is a 
diagram of a plan’s activities against a time background, showing the start and 
end dates and the resources required. This is important to make sure activities are 
done on time so that an activity, such as a conference, is completed successfully. 
If a TA were to fail in its organisation of a conference it would likely lower the 
opinion – a threat – that the attendees would hold of that TA, if not others. The 
timescale GTMA used for organising ET08, approximately two months, was 
tight. It is recommended that three months or more should be given for a day 
conference aiming at twelve speakers and about 80 delegates.  
 
The conference was held at the premises of a member company as it was 
economical. The same company sponsored the event. This was beneficial to the 
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host as potential customers (the delegates) came through their doors and they 
were featured in press releases promoting the conference.  
 
Rather than have a central theme it was decided that many different technologies 
would be presented, which was in keeping with the many different areas covered 
by GTMA European projects. It would also promote the cross fertilisation of 
technology between industry sectors. It was anticipated that by presenting many 
different technologies it would open up the scope for the type of person that 
might attend. This would increase networking opportunities.  
 
The presentations given are shown in the agenda for the day, which is presented 
in Appendix 8. The ‘bite-size’ chunks of information theme of the TBs were 
followed. Presentations were limited to fifteen minutes in length. The rationale 
behind this was: 
- More presentations could be presented aiding cross fertilisation of 
information  
- Due to the variety of topics covered it meant that an attendee would not 
have to listen to a topic that was of no interest for too long. In the first 
instance it would also increase the chances of attracting attendees 
- A bigger number of members could benefit from giving a presentation 
 
A few exceptions were made for this rule. The speaker from the sponsoring 
company and any presenter travelling from abroad was given half an hour as a 
‘thanks’ for the extra effort. 
 
The quality of presentation would reflect on the quality of the association. For 
this reason presenters were requested to provide their presentations two weeks 
before the event so they could be checked and changes made if appropriate. 
Guidelines on how to create a suitable presentation were given to the speakers. 
Much of the guidelines were generic and can be used by a TA wishing to hold a 
similar event. The guidelines covered items related to formatting of PowerPoint 
presentation slides and advice on how to make a good presentation. Most 
importantly the guidelines emphasised that presentations must not be sales 
pitches – just like the articles in the TBs could not be. 
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Even though guidelines were given some presentations still incorporated a sales 
pitch. This reinforced the remark in Section 3.2.4 that a denunciation of external 
experts is that the sales pitch would often accompany provision of information. 
This indicates that the company’s presentation would be bias towards their own 
products and or services, which could affect the credibility of the source. This 
said the members that gave presentations and those that hosted Hot Desks put in 
a lot of effort to do well on the day. This opposes the credence that members do 
not usually put in as much effort as what they should do [3]. On the other hand 
the twenty or so members that took part represent only a small proportion of the 
total membership. It is supposed that these members had the prime motive to sell 
their services or products on the day, which would satisfy the ‘what’s-in-it-for-
me’ syndrome [94].  
 
Non-members were invited to attend as well as members. The grounds for this 
were: 
- Inviting non-members was likely to increase the attendance figures and 
hence increase the networking possibilities 
- It provided an opportunity to speak to potential new members 
- GTMA members could show those outside of membership, including 
their customers, that they were ‘technologically advanced’, which would 
help better the perception of their industry. Heseltine [3] recommended 
that TAs should improve the way in that their members industry is 
perceived 
- It opened up the possibilities of members being able to talk to potential 
new customers, including some Original Equipment Manufacturers 
(OEMS) 
 
No charge was made for attendance. The fact that typically a majority of TA 
members are small companies influenced this decision. Smaller companies are 
likely to have less money to spend on TA activities outside of their normal 
membership subscription. Members of a TA usually expect to be offered the 
delegate fee of a conference at a reduced cost or at no cost at all. Some TAs in 
the past has not done this and thus has reduced any potential value for their 
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members. Concentration on running a TA as a commercial business has gone too 
far to the extreme in some instances. Boleat warns that “if an association seeks 
to become a commercial body it will become one but it will cease to be an 
adequate Trade Association” [107].  
 
Features of a conference ought to facilitate the exchange of information. It was 
believed that an important part of the event for attendees and speakers would be 
networking. One way of facilitating this was to offer members space for 
exhibiting their company and technologies during breaks. These areas were 
referred to as ‘hot-desks’. Eleven hot-desks were made available free of charge 
to speakers and at a small cost (£50 plus VAT) for GTMA members. A booklet 
giving a description of companies that were hosting a hot-desk was produced so 
that attendees were aware of who was exhibiting. Another booklet was created 
giving succinct biographies of the speakers, which was done to show that 
speakers were proven experts in their fields, hence validating the quality of the 
source of information.  
 
Most presentations could be classified as an external primary source. According 
to West’s classifications [14], the detail of information was therefore high and 
unique information could be obtained, which is typically regarded as more 
valuable. This is especially so as the oral dissemination of information would 
deliver tacit information that is often embedded in people’s minds [16] and hence 
not easy to disseminate using other methods like publications. Many sources of 
information were available in one place at the conference. Both external experts 
and university academics gave presentations and publications were available at 
the Hot Desks. 
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The name badges were seen as an opportunity to facilitate networking and the 
exchange of information. Information included on name badges was: 
- Attendees name 
- Company name 
- Logo of European project if they belonged to one 
- Hot-desk logo if their company was hosting one 
- Speaker symbol if applicable 
- Symbols to indicate what people were interested in and what they were 
experts in (explained below) 
 
A symbol and colour coding system was employed to show who experts in 
specific technological areas were and who wanted to learn more. A person upon 
seeing a name badge could more easily perceive whether someone would be of 
interest to them. It would also act as an icebreaker as there would be a topic 
known that was relevant to the other person. It was encouraged that people 
whose colours matched and who had opposite symbols would be a ‘perfect 
match’ because one would possess knowledge that the other wanted. Name 
badges would also serve a purpose for the TA. After collection of the name 
badges, at the end of the event, they could be analysed to determine what 
technological area had the most experts and what technological area was most 
desirable for attendees to learn about.  
 
6.6.1 Results  
 
Approximately 80 people attended the ET08 conference. This was considered a 
feat by GTMA as in the past it has been hard to attract a similar size of audience. 
A variety of companies attended from small to the large Original Equipment 
Manufacturers (OEMs). Many tiers of the supply chain were represented, which 
was an intention for the conference. The trade press reported positively on the 
event (see Appendix 9); thus satisfying promotion of GTMA and its members in 
a positive light.  
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Figure 24: Pie chart to show the distribution of technologies that ET08 attendees claimed 
they were experts in 
 
Of the 80 attendees 56 of them returned their name badges. Twenty-six of these 
had been used in the manner in which they were intended, as described 
previously. The return rate represented about 33% of those that attended. Figure 
24 shows that the largest number of attendees claimed that they were experts in 
consultancy/collaborative projects (36%), followed by rapid prototyping and 
manufacture (21%). No one claimed to be an expert in cryogenic treatment or 
incremental die-less forming.  
 
It was no surprise that most attendees claimed to be experts in 
consultancy/collaborative projects as many of the presentations were focused 
upon European funded projects. Chang’s [32] proclamation that companies or 
organisations that already participate in collaborations are more likely to be 
involved in further collaborations can provide the allusion that these companies 
are likely to be on the lookout for future collaborations and consequently they 
would attend conference to build future relations.  
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Figure 25: Pie chart to show the distribution of technologies that ET08 attendees wanted to 
learn more about 
 
For those technologies that attendees wanted to learn more about (Figure 25) 
mould and die innovation was in the biggest demand, with almost a third of 
attendees interested in it. Rapid prototyping and manufacture closely trailed the 
popularity of mould and die innovation. All subject areas included in the colour 
coding scheme for badges had interest from attendees. The least popular ones, 
who both only appeared on three percent of badges, were incremental die-less 
forming and consultancy/collaborative projects. 
 
The idea of the name badges had worked well to give the GTMA an idea of what 
technologies attendees wanted to learn more about. Upon reflection it was 
realised that those technologies highlighted as being of most interest would not 
encapsulate all technologies that could be considered by GTMA members. This 
was because the choices were restricted to the topics that presentations on the 
day covered. This was logical as the intention was to match needs with the 
sources available on the day, which took the form of external experts and 
university staff. 
 
A questionnaire was given to all attendees of the ET08 event (Appendix 12). It took the 
basis of the template offered by the online survey provider that GTMA uses and points 
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from Section 6.2 were considered to improve upon this. This meant there was better use 
of the TAs resources. A lottery scratch card was offered to the first 20 people who 
completed the questionnaire as an incentive. Jobber et al [114] showed that the bigger 
the incentive the more likelihood the response rate will be higher. For a TA to offer a 
bigger incentive it would be an even bigger strain on resources that are possibly already 
strained. Hence, by offering a scratch card the incentive was massive, a chance to win 
£100,000, but the TA only needed to spend £20.  
 
The incentive worked well seeing that the sample size for the conference 
questionnaire was 19 companies. Eighty companies had been given the 
questionnaire. Therefore the return rate was 23.8%. 
 
All respondents stated that the conference fulfilled their reason for attending. A 
minority of those (16%) said that the conference partially met their expectation. 
More positively, the large majority (84%) affirmed that the event ‘absolutely’ 
met their expectations.  
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Figure 26: Column chart to show the source those attendees heard about Emerging 
Technologies 08 conference from 
 
Figure 26 shows what methods were best in promoting ET08 to potential 
delegates. This is important for a TA to know so that in the future it uses the 
most effective method to get better efficiency from spending its resources. By far 
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the top method was GTMA email/newsletter, which included sending 
information via the TB route. This was followed by ‘other’ and then ‘GTMA 
website’. The least useful method was ‘referral’, which no one had utilised. All 
other methods had equally been used by 5.3% of recipients.  
 
It was anticipated that emails or newsletters emanating from organisations other 
than GTMA would have been the most effective. The event had been promoted 
through the trade press, which would have a much bigger audience than GTMA’s 
correspondence. However, the trade press attract many stories from many 
companies presenting much more competition for GTMA’s information to attract 
the attention of the reader. 
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Figure 27: Column chart to show the reasons why delegates attended the Emerging 
Technologies 08 conference 
 
If a TA understands delegates motives for attending a technical conference it can 
alter the way it conducts such events. TAs nowadays are generally flexible – a 
TA strength – and should be willing to alter its practises. Figure 27 shows that a 
sizeable majority of recipients considered the ‘content’ of the conference as their 
most important reason for attending (46%). This was followed by ‘networking’ 
and then ‘personal growth and development’. The least popular reason for 
attendance was ‘speakers’. For those that answered ‘other’ the reason given was 
to gain awareness of technologies. 
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The delegates saw networking as an important source and that there was 
expectation knowledge would be gained from conversation. Hence disparaging 
Hanrahan’s [11] suggestion that using tacit knowledge as a source would be 
difficult as people would be apprehensive about sharing their knowledge. Then 
again, much information may be distorted due to the bias some members had in 
their presentation through promoting their own products and or services. This 
would advocate that credible, unbiased, tacit knowledge is difficult to obtain. 
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Figure 28: Pie chart to show how delegates rated their overall satisfaction with the content 
of the Emerging Technologies 08 conference 
 
A huge majority (80%) of those asked were ‘very satisfied’ with the content of 
the conference, as can be seen in Figure 28. The remaining 20% expressed that 
they were ‘somewhat satisfied’. No one had a neutral or negative judgment on 
the content. 
 
The fact that a huge majority of respondents to the Emerging Technologies 
questionnaire were very satisfied with the contents of the conferences bodes well. 
It cannot be deduced what were the main factors that could have contributed to 
the good quality conference. There are numerous factors to consider like the 
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choice of speakers, the effort of the speakers or the guidelines given to help 
speakers et cetera. Further research into producing conferences may uncover this. 
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Figure 29: Pie chart to show the delegates rated their overall satisfaction with the 
networking opportunities at the Emerging Technologies 08 conference  
 
Figure 29 illustrates that over half of the respondents to the questionnaire were 
‘somewhat satisfied’ with the networking opportunities provided for them at 
ET08. The next biggest response was those that were ‘very satisfied’ (37%). 
Only one person was neutral in their opinion of the networking opportunities 
provided. 
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Table 11: Table to show the comments delegates made about what they thought was the 
most beneficial aspect of the technical conference 
 
What was the most beneficial aspect of the conference? 
1. The opportunity to see and hear how the various technologies have 
developed recently 
2. Ability to have an overview of emerging technologies - length of 
presentations was perfect - especially with the ability to ask questions in 
the breaks 
3. Opportunity to have number of speakers talking concisely about 
interesting projects 
4. A lot of expertise in one room 
5. Flexform was very interesting to me as it is a technology we could use. 
Also T-ForM as we manufacture vac-form tools for one customer but we 
do not have a lot of experience in that type of tooling 
6. Picture it painted of the state of the art in commercially available 
manufacturing techniques 
7. Networking 
8. Finding out where Walt Disney's head was. No - really evolution was 
very good and interesting 
9. Updating on EDM & metal sintering 
10. Chatting 
11. Information gathering 
12. Learning about cooling channels in laser sintered components 
 
An open-ended question was used as a catch-all to find out what aspects of the 
conference attendees felt was most beneficial, which is presented in 
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Table 11. Comment five makes reference to two of the European projects that 
GTMA participate in (Appendix 5). The eighth comment refers to one of the 
presentations given entitled ‘Who’s got Walt Disney’s Head?’, which was based 
on cryogenic treatment [151]. An article on this subject can be found in the 
second issue of the GTMA Technical Briefing, Appendix 3. 
 
Largely responses indicated that the varied content of the presentations was the 
most beneficial aspect of the conference (comments one, two, three and four). 
Following this, with an equal number of comments, was networking (comments 
two, seven and ten) and an interest in specific technologies (comments five, nine 
and 12). The classification of the comments needs to be taken with caution as 
somebody’s interpretation of the comments may be different to that meant by the 
person who wrote it. Nevertheless the analysis of 
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Table 11 corresponds with the results shown in Figure 27 if the variety and 
specific technologies presented are considered ‘content’, hence receiving a total 
of seven comments making it more significant than networking. 
 
Table 12: Table to show the other topics or themes that would be of interest to them at a 
technical conference 
 
What other topics or themes are of interest to you for a conference: 
1. Hot runners 
2. CAD/CAM developments 
3. Selective laser melting issues such as: 
a. Surface quality improvement 
b. Tolerances 
c. Costs of typical inserts 
4. Networking 
5. Any better faster techniques in manufacturing of mould tools especially 
in Electro Discharge Machining 
6. Rapid prototyping 
7. Gas/water injection and blow moulding 
 
It was important for the GTMA to use the questionnaire as an opportunity to find 
out what other topics or themes, other than those covered at the conference, 
delegates were interested in; hence, this question was posed. Seven out of the 19 
recipients answered this (see Table 12). These will provide the initial ideas of 
topics to be covered at the next Emerging Technologies event. 
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Figure 30: Bar chart to show the average number of external technical 
conferences/seminars that delegates stated they attend per year 
 
Recipients of the questionnaire were asked to select one category, out of three, 
that best described their average attendance of technical conferences/seminars in 
a year. The results, Figure 30, showed that people are least likely to attend such a 
conference six or more times a year. The two other categories, once to twice a 
year and three to five times a year, were equally chosen (42% each). This 
exacerbates the threat of other TAs as competition to attract industry to oral 
dissemination methods like conferences or seminars would be high. Further work 
into the effect of charging and by how much for such events would help a TA 
attract the maximum number of delegates.     
 
6.7 Concluding Remark 
 
The three principal components from the strategy for a technology foresight 
approach by TAs (Chapter 5) were implemented using a test-bed TA:  
1. Utilising IT communication capabilities. 
2. Newsletters. 
3. Collaborations. 
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Utilising IT communication capabilities did not achieve much success. In 
contradiction to previous research by Hanrahan, who said setting up online 
services was costly, freely available online services were utilised, such as online 
meeting tools and discussion boards. Even though access was free to members 
there was not much uptake. This supported De Souza’s research that stated it was 
notoriously difficult to encourage and maintain participation in online 
communities. 
 
As per the strategy hardcopy newsletters were used to disseminate technical 
information to TA members. Feedback through a questionnaire showed that all 
respondents had a favourable reaction to the hardcopy online newsletter. The 
short lengths of the articles were deemed by 91% of respondents as suitable, 
which was inline with previous research. The results of the questionnaire showed 
that the members preferred delivery format would be by email rather than 
hardcopy via the post. This led to a revision of the process for disseminating 
technical information, which included producing online newsletters. 
 
The online newsletters proved to be successful in monetary terms as an 85% cost 
saving was realised in comparison to hardcopy newsletters. The Email Service 
Provider used to send out the online newsletters worked well as it needed no 
specialist computer skills from the user. Furthermore, it autonomously managed 
the recipient database and automatically generated statistics, such as open rates, 
that could be used as parameters to determine the success of newsletters sent. 
The average open rate of 28.5% was deemed a success when comparing it to the 
29% open rate of the biggest association in the world, NAR.   
 
Action research was employed to develop generic recommendations for how a 
TA could better work in collaborations. The threat of developed technology 
being seen as unexciting was shown to occur as a result of the long-term 
scientific approach of the EU projects that the test-bed TA participated in. 
Limitations on dissemination of EU project results were experienced, which 
coincided with Howells et al statement that collaboration with industry can 
restrict the free flow of information. Due to misinformation provided to the 
project consortium about budgetary information a drain was put on monetary 
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resources. This was because the TA received les money from the project than 
originally anticipated. Furthermore, the EU projects demanded a lot of time to be 
spent by a TA which took time away from other technology foresight activities. 
Something that proved to work well was encouraging the participation of LEs, in 
face-to-face national project meetings, in order to attract SMEs to the project. It 
also helped communication along the supply chain. 
 
Current research by others on collaborations is in the early stages of development 
and mainly focus upon industry-university collaborations. The research in this 
dissertation has added to current research by focusing on university-trade 
association-industry collaborations.   
 
Conferences were also implemented, which did not form part of the original 
strategy. It stemmed from the need to disseminate information on collaborative 
projects in an economical way, therefore creating a synergy between the different 
components of the strategy. The conference proved to be successful as 100% of 
respondents to a questionnaire about the conference said that their reason(s) for 
attending were fulfilled.  
 
In order to effectively determine the success of a strategy implemented feedback 
needs to be obtained. Questionnaires got higher return rates when a personal 
incentive was used, hence satisfying the ‘what’s-in-it-for-me’ syndrome, which 
supported previous research. Research fatigue of members should be avoided and 
one way this was achieved was by using an Email Service Provider, for online 
newsletters, that generated statistics automatically. Future work should include 
identifying further parameters that can be used, especially those that are 
unobtrusive.  
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7 Proposals Following Investigation into 
Prioritised Technology Foresight Practises for 
Trade Associations 
 
7.1  Introduction 
 
A revised strategy is given in this chapter that can be used as the foundation for a 
Trade Association that plans to provide technical information to its members. It 
aims to improve the strategy that was presented in Chapter 5. The format for the 
revised strategy has different headings which were deemed more suitable. It 
encapsulates the factors that are likely to influence the provision of a technical 
service (Chapter 5) and recommends an initial approach to setting it up – based 
upon the experiences of the test-bed Trade Association (Chapter 6).  
 
7.2 Improvements to a Strategy for Technology 
Foresight by Trade Associations 
 
7.2.1 The Need for Integration of Components 
 
The provision of technical information includes utilising many sources of 
technical information, many processes that can be used to collect it and many 
methods to disseminate the information gathered. The test-bed showed how three 
main mechanisms were implemented – collaborations, conferences and technical 
briefings – to provide technical information to its members. It is important that 
the mechanisms are integrated as they can share the same sources and methods 
for collecting and disseminating information and that a synergism exists. This is 
shown in Figure 30 by the source and dissemination arrows between the three 
mechanisms. For example, the Emerging Technology conference (item ‘1’) 
exploited the results from the European collaborative projects (item ‘2’). The 
collaborative projects benefited as the conference gave a suitable oral medium to 
disseminate its results through. Creating synergism amongst the methods 
employed by a TA is very important so that their archetypal lack of resources is 
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not further exacerbated. To realise this it is recommended that an individual 
within the TA is given the responsibility to coordinate the methods used to 
provide information.  
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Figure 31: Trade Association process for providing technology intelligence to small and 
medium sized enterprises. 
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The individual within a TA that coordinates the technology intelligence 
processes is referred to as the Technology Intelligence Specialist (TIS) (item ‘3’). 
They are responsible for designing and maintaining the technology intelligence 
process and promoting it both internally and externally. In addition to this they 
are the scanner, analyst and disseminator and are expected to develop their 
knowledge on technology intelligence process. It is recommended that a TIS has 
a relevant technical degree qualification so that they can interpret information 
appropriately. They must show evidence of being a good communicator, 
especially with good writing skills and it is desirable that they are able to 
motivate the rest of the TA team to ‘buy into’ the value of providing technology 
intelligence. Previous research had shown that ancillary staff to the technology 
intelligence service may provide falsified in inaccurate information to a TIS if 
they feel unmotivated by not being included in technology intelligence activities.  
 
For larger TAs there may be the resource to employ more than one TIS and the 
processes can then be split between them. For those TAs that find it difficult to 
find someone with the relevant competencies they may wish to utilise the expert 
knowledge of the Chief Executive Officer or staff with a technical background. 
 
So that the other staff of a TA can understand the technology intelligence 
process, and therefore more likely support it, training will be provided to both the 
TIS and other members of staff (item ‘8’). Past research had shown that the sole 
delegation of information gathering to a TIS can create information distortion so 
by other staff participating this should be circumvented. It will also reduce an 
over reliance on one person and other members of staff should be able to 
facilitate the service.  
 
7.2.2 Sources: Exploiting Trade Association Resource Base 
 
There are a multitude of sources available to exploit (item ‘4’). It is suggested 
that a TAs many members are considered first (item ‘5’). The test-bed TA 
demonstrated that its members could be successfully used as the main sources for 
two of the mechanisms implemented, conferences and the technical briefings. 
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The common problem inherent with using members is with them having an 
ulterior motive to sell their own problems. This creates the possibility of bias 
information, and subsequently information distortion, or the risk of a sales pitch 
accompanying information which would diminish the credibility of the source. It 
is advisable to give members guidelines on submitting information, especially 
discouraging sales pitches. Based upon the limited effect the test-bed had in 
enforcing guidelines a TA should make a member sign a contract agreeing that 
they will adhere to them. To encourage members the ‘what’s-in-it-for-me’ must 
be satisfied. Second to members as a source university contacts ought to be used 
as they were enthusiastic to share their expert knowledge with less of a partiality 
than members. 
 
European collaborations that TAs participated in are seen as a source of 
information that was very resource heavy. A member of staff’s time could quite 
easily be taken up by a European project, hence not leaving enough time to spend 
looking at other sources. Much consideration should be given to joining 
collaborations if manpower is already a weakness for a TA. For each component 
of the strategy (items ‘1’, ‘2’ and ‘6’) Figure 8 provides an indication of the 
demand that each component puts on a TAs monetary, human and time 
resources. A colour coded ‘traffic light’ system is used with red showing the 
biggest demand and green the least demand. Collaborations clearly demands the 
most resources from a TA. 
 
Even though past research had implied tacit knowledge is difficult to obtain it is 
strongly recommended that a TA tries to exploit it, which goes with using 
members as the predominant source. This is because it is often regarded as more 
valuable than other migratory sources of information, like books. A conference 
that allows plenty of opportunity to network can greatly aid the transfer of tacit 
knowledge.  
 
The credibility of sources for technological innovation exploited can have 
implications for the quality of information disseminated by the TA. If the TA 
was to disseminate poor quality information this could have a negative impact on 
a member. For each source utilised the TA should assess at least the authorship, 
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timeliness, purpose and content of the information in order to determine whether 
the credentials of the source are good enough for inclusion in the TAs technology 
intelligence provision. During implementation the TA did not have the resource 
to conduct an assessment on each source. Considering a majority of sources are 
TA members it may not be worthwhile spending much time assessing them 
individually due to the fact that if their contribution is rejected they will not 
receive a benefit and may question the value of their subscription. However, at 
the same time a TA needs to ensure that the information it disseminates is 
perceived as credible. If a TA maintains good quality dissemination it should be 
seen as a credible author/editor/provider. The online newsletters must be sent out 
regularly and on time (timeliness). It should maintain an unbiased entity so that 
members trust its purpose and quality checks should be in place to ensure that 
grammar and punctuation of written material is perfect (content). Future work 
that could assist assessing credibility of sources is given in Section 8.2. Through 
experience a TIS would gain a better idea as to what sources are credible and 
what ones are not.  
 
7.2.3 Technology Monitoring for Trade Associations 
 
Collection methods should not be used in isolation. Information Technology can 
certainly offer opportunities to collect information in more efficient ways but the 
cost of using software, such as VantagePoint for patent frequency analysis, can 
be too high for a Trade Association. However in line with the tradition of the 
internet there are many free tools that can be employed to search the internet, 
which encompasses many sources, more effectively like Google Scholar, 
Resource Discovery Network hubs and free journals offered by the Public 
Library of Science. The test-bed TA employed only a few collection methods 
that had been identified. This was largely due to lack of human resources to use 
more than several methods. It is believed that with supplementary training 
additional methods could be used but this must be supported by the leadership of 
the Trade Association. 
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In essence members were used as expert panels to gather information from, but 
in a more loose way than its usual implementation manner. It is warned that a 
Trade Association must look out for the Halo or Horns effect where the respect 
or disrespect for a panel member may influence the assessment of a technology. 
Those companies, especially with a strong sales team, may shout loudest about 
their technologies and this should not sway a Trade Associations view in relation 
to what technologies to collect or not. Means of accessing tacit knowledge like 
informal networking, demonstrated through networking through collaborations 
and during conferences, are important to implement.  
 
7.2.4 Technical Information Dissemination Methods for Trade 
Associations 
 
It is advocated that an electronic method, over a hardcopy method, is used to 
disseminate migratory information (item ‘6’). As demonstrated by the 
implementation of the Technical Briefings sending information through the 
medium of email is more resourceful. Moreover it generates feedback (item ‘7’), 
through open rates et cetera, without the risk of annoying members or creating 
research fatigue. For the format of an online newsletter the articles ought to be 
succinct. Again, appropriate training of staff (item ‘8’) to teach good writing and 
editing skills is proposed. The revised process for producing a technical 
newsletter, presented in Figure 19 (Section 6.4.2.2) should be used for creating 
the technical newsletter. It should be noted that feedback will be hard to obtain. 
 
Face-to-face methods have got to be used in conjunction with electronic 
dissemination to prevent heterogeneity between a Trade Association, its 
members and industry becoming too high. Hence, regular conferences can 
moderate the level of heterogeneity and it is also an effective way to capture the 
all important tacit knowledge. For conferences it is recommended that non-
members are also invited in order to capture the knowledge of those outside 
membership. It would also encourage creation and maintenance of supply chains, 
which in turn promotes innovation. Also, it increases the potential of members 
   
 - 158 - 
who are willing to be an active source of information by offering sales 
opportunities, hence satisfying the ‘what’s-in-it-for-me’ syndrome. 
 
European project collaborations were very limited to the number of members that 
they would benefit, mainly limited to the core and national SMEs, with the 
former receiving the most valuable information. If a TA wants to serve as many 
members as possible then the European project collaborations are not the way. 
However, there are many different ways to be involved in collaborations that 
should be explored. 
 
7.2.5 Overview 
 
Only a small number of sources and collection methods had been used for the 
test-bed due to the demand of the methods implemented in terms of manpower. It 
had been identified that resources are a weakness of TAs so the same problem is 
likely to be met. It is suggested that a TA thinks about educating its members on 
the methods that it does not utilise (item ‘9’). Even though the TA would be 
providing information on technology it is important that the members conducts 
their own research, otherwise they risk inhibiting their innovation. Educating 
members on sources and methods that can be used would encourage them to 
complete their own research. 
 
Taking into consideration the above three main mechanisms for providing 
information, focused upon in this dissertation, are presented in order with the 
most highly recommended one first: 
1. Conferences 
2. Online newsletters 
3. European collaborations 
 
Utilising information technology communication capabilities, which was 
proposed in the first strategy, has not been incorporated into the revised one. This 
is due to the difficulty the GTMA found in implementing it, which reinforces 
   
 - 159 - 
past research that states it is difficult to set-up and maintain an online 
community. 
 
Even though the above mechanisms were implemented using a test-bed, that was 
deemed representative of a typical Trade Association, an organisation that is 
planning to provide a technology intelligence must identify its specific strengths, 
weaknesses, opportunities and threats that would influence its own strategy.  
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8 Conclusions 
 
8.1  How the purpose of the study has been met 
 
The nature of technology management meant that the research needed to cover 
many disciplines, such as economics, business, politics, engineering, science, 
information technology, psychology and sociology. This presented a challenge 
for one person, the researcher, to explore and understand elements of each 
discipline. It demonstrates a limitation of small scale research. Priority was given 
to the elements that were deemed most relevant to the role of TAs and to the aim 
of the research. 
 
The research has fulfilled its purpose in examining the how a strategy for UK 
Trade Associations, related to engineering, to provide technical information to 
members was developed. Three key parts form the basis for offering such a 
service: sources; methods of collection; means of dissemination. Past research 
had focused upon the application of the aforementioned on companies, especially 
large enterprises. A Trade Association differs to companies, primarily in that its 
function is to serve the needs of its member companies. Therefore a diversity of 
factors, some dissimilar to companies, influence its capabilities for using sources 
and methods for collection and dissemination. Relating these factors to make 
recommendations as to what sources and methods are most appropriate 
specifically for a Trade Association points towards the originality of this 
research. 
 
8.1.1 Objective 1 
 
The factors that are likely to influence the provision of technical information 
have been mainly satisfied by the creation of the strengths, weaknesses, 
opportunities and threats (SWOT) analysis. In Section 5.3 the SWOT 
encompasses 65 factors that could influence provision of a technical service and 
prioritises the use of resources and capability for technology foresight. A massive 
amount of time was spent studying a multitude of materials to generate a 
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comprehensive SWOT. It is therefore a helpful outcome as TAs will not have to 
do the same as they can use the SWOT presented in this dissertation as a 
template. It was a suitable tool to use as it is easily understandable and hence can 
straightforwardly be implemented by a TA to determine its own specific 
potential influences and to reflect the continuously transforming and new 
SWOTs that are born.  
 
8.1.2 Objective 2 to 4 
 
For objectives one through to four many sources and methods for collecting and 
disseminating technical information where identified and some of the inherent 
advantages and disadvantages where given. A majority of these sources were 
identified prior to the creation of the SWOT analysis. In hindsight, it may have 
been best to complete the SWOT first to help narrow down the number of 
sources and methods that were not employed by the test-bed TA. On the other 
hand, it is valuable that many were given so that a TA has a broader knowledge 
of what can be implemented. It was commented that some methods, which are 
currently expensive, might become much more affordable, or even free, in the 
future. Therefore it is important that a TA is made aware of this. It was hard 
writing about some of the sources and methods separately as their inputs and 
outputs could be interlinked, yet it felt important to present them separately with 
the intention that they could be more easily referenced. 
 
Much effort had been wielded to find information on technology monitoring 
process but it was not easy to find. The difficulty could be attributed to the 
sensitive nature of technical information as it can be used to gain a competitive 
edge over competitors. 
 
Information Technology, especially the internet, is central to the provision of 
technical information – sourcing, collection and dissemination. The inherent 
difficulties with using Information Technology were substantiated. Previous 
research, for example De Souza et al and Hanrahan, remarked that technology 
alone cannot lead to innovation but social aspects have to be considered also. 
Results of this research showed the importance members put on networking and 
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how it increased chances of involvement in future collaborations, if already 
collaborating. Further to this meeting face-to-face was perceived of great 
importance to prevent the heterogeneity of information amongst the Trade 
Association, its members and industry becoming too high. 
 
The dynamic nature of technical information and of the methods to distil it was 
recognised. Changes in access to sources could be foreseen, for example the 
possibility of groups succeeding in making access to online journals free of 
charge. Another issue includes the changing workforce, due to reasons like 
retirement, and how this can deplete tacit knowledge or how it can affect the rate 
of uptake of new technologies used to provide technical information. The 
implication of this is that Trade Associations that wish to provide technical 
information to their members should be aware of any new influences. That said 
the methodology presented in this research can be used to make them aware of 
the potential influences and how this may affect them. 
 
8.1.3 Objective 5 
 
Only a few mechanisms, that incorporated only a few of the sources of technical 
innovation and technology monitoring methods, were implemented using the 
test-bed TA. This was largely due to the limitations of human resources that 
could be spent, just the one researcher, and the monetary resource, as typically a 
TA does not have much to spend on such work. 
 
Gaining feedback and finding parameters for gauging the success of the 
mechanisms implemented was troublesome, although an evident limitation is that 
not all members can be expected to give feedback. Questionnaires are known for 
having low response rates and this was experienced. Techniques suggested by the 
likes of Jobber et al, like incentives, were drawn on to improve questionnaire 
return rates to a degree of success. Research fatigue meant that the difficulty in 
gaining responses would increase each time a questionnaire was sent out. 
Therefore any subsequent questionnaires to the first, which were sent to the same 
recipients, got a very low return rate if any at all. More automated feedback 
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mechanisms were used later on in the project, for instance open rates for online 
newsletters. Ideally other mechanisms should have been identified and used. This 
was not within the time limits of implementation, especially considering the 
research was conducted within a real commercial environment that needed things 
to move forward quickly. More parameters came to light too late in the research. 
For example usability tests [15], can be used to test the degree to which texts 
effectively and easily enable people to accomplish their goals. The preference is 
to use less invasive techniques, akin to monitoring open rates of newsletters, so 
that research fatigue, common to questionnaires, can be avoided. Suggestions for 
future areas to look into to find more and potentially better parameters and 
feedback means were given.   
 
Utilising IT communication capabilities (Section 6.3) did not work well at all 
even though freely available services were utilised. This was in-keeping with 
previous research. Therefore, this mechanism was not incorporated into the 
improved strategy presented in Chapter 7.  
 
The progression of hardcopy newsletters to online newsletters worked very well. 
It was able to provide unobtrusive feedback in the form of open rates, as 
recommended above. It resulted in a cost saving when compared to hardcopy 
newsletters. Also it did not require any specialist computer skills to create and 
send an online newsletter. Furthermore, it automatically managed certain aspects 
of the contact management database, which addressed a weakness of a typical 
TA.  
 
Keeping information disseminated short in length worked well for both the 
newsletters and for the conference. It worked well for the newsletters because it 
allowed a reader to scan through the newsletter quickly to identify if any articles 
were relevant. For the conferences succinct presentations allowed more 
presentations to be made that increased the possibility that a technology 
innovation would be of interest to the audience. Furthermore, it promoted cross 
fertilization of technologies. 
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8.1.4 Objective 6 
 
The discussions about the implementation of sources and methods (Chapter 6) 
related how well, or not, they had built upon the strengths, diminished the 
weaknesses, exploited the opportunities or resolved the threats of a TA. This 
fulfilled objective six. This was then used to make recommendations (Chapter 7). 
There were too many SWOTs to remark on each one individually and 
consequently those that were perceived of most significance were presented.  
 
The factor of a TA’s resources, or lack of, was exacerbated by the test-beds 
participation in EU collaborative projects. They took up a majority of the 
Technology Intelligence Specialist’s time and due to misinformation, regarding 
budget, provided to the TA it did not receive the financial income from the 
collaborations that it had planned for. Restrictions were also enforced onto the 
TA as to what information it could disseminate, which coincided with Howells et 
al statement that collaboration with industry can restrict the free flow of 
information. 
 
8.1.5 Objective 7 
 
A strategy for technology foresight approaches for a TA was established before 
implementation (Section 5.4.2) and then tested using the test-bed TA. Lessons 
learned from implementing the strategy were then used to create an improved 
strategy and to provide recommendations to aid a TA in implementing and 
providing engineering related technical information to its members. A new 
component to the strategy was added, which was conferences. The conference 
that the test-bed TA held was very successful as it was an economical use of 
resources, considering the size of the audience, and it created a synergy with the 
other components of the strategy by providing inputs and outputs for the 
technology intelligence service. 
 
The strategy gave recommendations that a Trade Association can use to 
implement a technical service provision itself. The most usable source of 
information was a Trade Associations’ many members, in particular their tacit 
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knowledge. This went against the grain of previous research, namely West, 
Hanrahan and Chang, that said tacit knowledge was the most difficult to use due 
to its embedded nature. The success and top recommendation of utilising 
conferences, based on the Emerging Technologies event, supported the use of 
tacit knowledge. The uniqueness of tacit knowledge made it valuable and also 
differentiated the information a Trade Associated could offer to members in 
comparison to other sources that could be used. The high possibility of noise 
from the bias interpretation of members, caused by ulterior sales motives, was 
shown.  
 
8.1.6 Overview 
 
Into the research it was realised that any strategy suggested could become 
obsolete quickly due to the constantly changing world of the methods available 
for collecting and disseminating technical information. However, the revised 
strategy can be adapted to suit other TAs.  
 
The research is thought to have high originality as no other research had been 
encountered that explicitly focused upon TAs providing technology intelligence 
via utilisation of many sources, technology monitoring methods and appropriate 
means of dissemination. The value of focusing on a TA is that it can reach out 
and benefit many companies. 
 
All in all, no matter how much technical information a TA sources, collects and 
disseminates to its members, in order for it to be of benefit the members must 
embrace it. If members do embrace it the provision of technical information 
should increase members’ potential to succeed against competition by raising the 
technical content of their products and services, with the proviso of a TA 
providing members what they need. 
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8.2  Further Research 
 
Future work ought to look at assessing technology intelligence methods that were 
not implemented within this research. Perhaps just either sources of 
technological innovation, technology monitoring methods or dissemination 
methods ought to be looked at so that the number of techniques to implement are 
not overwhelming. It is plausible that other research has assessed the pros and 
cons of methods identified in this dissertation in more detail, but it is unlikely 
that this would be specific to TAs. 
 
It is important that the credibility of sources of information is assessed before 
they are used by a TA. This will prevent a TA disseminating information with 
poor credentials that could be detrimental to the member if they act upon the 
information received. Further research could be conducted into developing a 
matrix that TAs could use to score the credibility of resources in order to quickly 
assess whether it should be used or not. 
 
The research on technology monitoring and dissemination techniques found for 
this dissertation was mainly focused upon large companies. More work must be 
completed into making technology monitoring and dissemination techniques 
more accessible to smaller companies and organisations. The researcher has 
recently become involved with a the newly formed Visual Strategy Network 
[152], led by the University of Cambridge and Loughborough University, which 
aims to make visual techniques like Roadmapping (Section 4.3) more robust and 
accessible. 
 
 
 
 
 
 
 - 167 - 
Appendices 
   
 - 168 - 
Appendix 1 – ‘The real cost of tool, die and mould manufacture’ paper   
 
This was presented at the 6th International Conference on Industrial Tools and Material Processing 
Technologies, Bled, September 11th-14th 2007. 
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Abstract  
 
As more companies look to outsource their tool, die, and mould manufacture it has become apparent that there is a 
need to outline all the factors to be considered when selecting a supplier. This paper contains an examination of eight 
generic steps of tool, die, and mould procurement and additional factors when cross boarder procurement is considered. 
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1.  Introduction 
 
Historically if a UK company decided to outsource 
the manufacture of tools, dies, or moulds (TD or Ms), 
then either a preferred UK toolmaker was selected or 
quotations were obtained from local companies, and 
an order placed. The global economy has made 
available a plethora of companies across the world 
quoting very good prices for the manufacture of TD 
and Ms. Often the quoted prices that appear most 
attractive are from low-cost base countries. 
 
There exists little published quantitative analysis 
comparing the total costs of sourcing from within the 
same country or region with sourcing from different 
countries or continents. The mechanisms of 
procurement employed by large companies often 
means that the direct link between the TDM users or 
designers and the toolmakers has been broken and 
hence, intelligence or experience based purchasing 
decisions have on the whole disappeared. In the 
middle between the user and the designer is now the 
procurement or purchasing department with its own 
targets. This often procedural bridge rarely explores 
fully the difference between price quoted and the real 
or true cost of outsourcing. The difference being non-
explicit and intangible costs, compensating actions, 
opportunities lost, as well as other factors that are 
important in sourcing decisions [1].  
 
From the viewpoint of the buyer, total manufacturing 
costs are often placed under different budgets and true 
costs are not always recognised or evaluated. The 
remit of the buyer is to purchase the product at the 
right price and consider quality and delivery as lower 
priorities on the basis that Project or Production 
Managers will focus on quality through the 
manufacturing process and will expedite lead times 
when required. 
 
In previous decades, there has been considerable 
effort by OEMs to put in place supplier performance 
and commitment indicators. One well known example 
is Rolls Royce’s requirement on certain component 
suppliers to pursue the adoption of process simulation 
[2]. However, such indicators are rarely put in place 
by OEMs to control sourcing from lower tiers, third or 
fourth, which are often the supply chain position of 
toolmakers. Hence, if the UK TDM industry is to 
retain existing and win new business then it must 
provide a list of considerations for all purchasers 
enabling them to understand the true TD and M 
sourcing costs and justify their purchases. The method 
for real cost appreciation must encapsulate the greater 
philosophy of long-term supplier partnerships and 
day-to-day operations. Real cost considerations are 
examined in this paper.  
 
2.  Real Cost Considerations 
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The first group of cost considerations relate to the 
generic process of sourcing TD or Ms, Section 2.1. 
Attention is then given to the additional factors that 
result from purchasing from beyond a national border, 
Section 2.2.  
 
2.1  The Generic Sourcing Process 
 
When TD and Ms were purchased only from local 
suppliers, it was usual for the customer and supplier to 
meet and discuss the project [3, 4]. In addition, during 
manufacture any problems that arose or changes 
needed were discussed face-to-face and a route 
forward determined. In addition, if any adjustments to 
the TD or M were required during production trials, 
the close proximity of the supplier to the point of 
TDM use made the task easy. Finally, when the tool 
was in service replacement parts, refurbishments, and 
modifications were dealt with quickly. A key factor in 
this mode of operation related to the shared 
understanding of national customs, holidays, 
transportation problems, industry problems and 
pressures, as well as deriving the same meaning from 
the technical and day-to-day language spoken i.e. not 
only the words but the context.  
 
Today typically, when a potential order has a 
significant value a procurement department will 
require three quotations to be obtained. It is essential 
that prices quoted, whether the suppliers are local or 
further away, be placed in the context of the total cost 
considerations.  
 
2.1.1   Customer Assessment 
 
Assuming quotations have been obtained from 
suppliers that have never undertaken business with the 
purchasing company. The purchasing company, the 
customer, needs to decide how it intends to determine 
the capability of the suppliers. If the method is to visit, 
then differences in costs arise depending on location. 
It may be possible to visit two local suppliers by car in 
a day with the possibility of return visits if additional 
queries arise. However, when the suppliers are in low-
cost base countries, costs associated with flights, 
accommodation, interpreters, and detailed visit 
preparation, assuming return visits are not a 
possibility, need to be considered. In addition, it 
should be straightforward to ascertain the reputation, 
capacity, capability, and experience of a supplier 
based in the same country as the purchaser – a task 
that is certainly not as easy with remote suppliers. 
 
2.1.2   Contracts 
 
Let us assume the customer selects two suppliers’, 
one local, UK based, and one in a low-cost base 
country. Contracts need to be agreed and signed 
satisfying the legal requirements of both parties. In the 
case of the local supplier, there is a single legal 
system and language. In the case of the foreign 
supplier it is unlikely that this is the case and hence a 
greater amount of time and expense is required in 
ensuring that what is being agreed (deliverables, 
penalty clauses etc) is understood fully by both parties 
and not open to misinterpretation as a result of 
misconstrued terminology or custom and practice. 
 
2.1.3   Manufacture 
 
With the contracts exchanged the tool manufacture 
begins with the supplier ‘reading’ CAD drawings, 
notes and specifications and combining them to 
produce functional TD or Ms. There is however, a 
much higher risk of failure with the untried foreign 
supplier than with the untried local supplier.  
 
When using toolmakers from low-cost base 
countries, such as the Far East, fundamental mistakes 
have often been made at the design stage. Usually the 
reason for this is down to difficulty in communication. 
Translators are employed but they do not help much 
as many words, especially technical words, do not 
translate directly. An experiment was carried out 
where two interpreters were used for the same job. 
Different interpretations were given by both. 
Interpreters with an engineering background are 
needed, but a majority of the time young interpreters 
are employed [5]. 
 
The internal market for low-cost base suppliers 
typically requires low to mid TDM making skills 
when compared to the developed high-cost base TDM 
makers [6]. Hence, although able to offer low prices 
the toolmaking experience required for complex TDM 
requirements may be slightly lacking. A risk factor 
associated with the complexity of the TDM needs to 
be considered within the possible additional costs. To 
try to negate this risk it may be necessary to include 
additional visits or virtual visual conferencing 
activities so ensuring that misinterpretation is avoided.  
 
There has however been cases reported [4] where 
the customer has effectively been training the foreign 
supplier in the skill of complex TDM manufacture. In 
the case of the local supplier, local intelligence if 
properly gathered should enable capability, 
competence, and experience with similar tools to be 
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accurately assessed. The relatively short distance 
between supplier and customer should ensure 
problems are easily resolved through face-to-face 
meetings. One assumption for cost implications could 
be that the remote supplier be visited the same number 
of times as the local supplier and for the same reasons. 
 
2.1.4   Transportation 
 
With the TD or M manufactured, the next stage is 
the transportation to the point of use. The time 
allocated should allow for all contingencies and 
failures in transport arrangements. In the case of the 
foreign supplier, the transportation will be dependant 
on the weight of the TD or M. For small dies, punches 
or pins then transport by road or train to the nearest 
airport and then cargo rate to a UK international 
airport followed by transportation to the point of use 
is possible. For larger tools, shipping may be more 
appropriate, but the time required from the point of 
manufacture to the point of use may take a 
considerable amount of time and increase the 
probability of delayed arrival. This may require 
considerable advanced contingency planning. An 
approximate cost to ship a die, which weighs six 
tonnes, from the Far East to the UK would be between 
three to four thousand pounds [7]. Another question 
the customer needs to establish is who meets the 
transportation costs, the insurance fee and any costs 
that arise if the end component/product is not 
produced on time due to a lack of tooling, which 
could lead to possible production line shutdowns.   
 
A future consideration for manufacturers is 
expected to be the 'carbon footprint' per product. The 
UK Government's draft Climate Change Bill will 
legally oblige the Government to achieve a sixty 
percent carbon reduction on 1990 emission levels by 
2050 [8]. The Carbon Trust [9] is an independent 
company funded by UK Government to help move the 
UK to a low carbon economy. Initiatives are being 
created to reduce carbon emissions, such as a business 
tool for carbon management across the supply chain 
[10]. Market research conducted by the Environment 
Agency (UK) showed that 67 percent of UK 
consumers are more likely to buy a product with a low 
carbon footprint [11]. 
 
Taking into consideration increases in energy, 
existing and planned legislation that penalises high 
energy consumption and changing consumer attitudes 
the customers of toolmakers may not be able to 
‘afford’ transporting TD or Ms from overseas as this 
would increase the ‘carbon footprint’ of their product. 
 
2.1.5   Tool Arrival and Pre-Production  
 
Lead times for the tool are an important 
consideration. Lead times are longer when sourcing 
from abroad. A UK toolmaker will quote a lead time 
of twelve weeks, whereas a toolmaker from the Far 
East would quote sixteen weeks for the same tool [7]. 
This can lead to loss business for the customer if their 
customer needs a product quicker than the lead time 
quoted by the toolmaker in the Far East. In the 
automotive industry there have been instances where 
tools from Far East toolmakers have had to arrive in 
the UK incomplete so that the date for tools to be in 
production is met. There are serious implications 
within the automotive industry if tools aren’t in 
production by the agreed date, hence, why this 
situation can occur [5]. 
 
When sourcing from low-cost base countries, 
buyers have sent out engineers to monitor the quality 
of work and to teach the toolmaker [4]. In the case of 
an automotive supplier three engineers were sent out 
for 13 weeks. This was on a one million pound project 
to create transfer and progressive tooling for 
approximately 30 pressing processes [5]. There would 
be the obvious costs associated with this like the cost 
of flights and hotels. In addition there would be 
intangible costs such as the opportunities lost. If the 
engineers weren’t required to go abroad they could 
have been working on new projects [4].  
 
In the case where engineers oversee the process 
their cost will frequently be charged to other cost 
centres and often do not appear within the total cost of 
tools provided. This creates issues when 
benchmarking costs from UK against overseas 
companies. Many case studies have confirmed that 
when all budgets are accrued savings of less than five 
percent are shown. This is without considering the 
affect on other production and labour issues when 
skilled team members are overseas for a long period 
of time on a single project.  
 
The customer must determine, before placing the 
order, what procedures will be adopted if on arrival 
the TD or M fails inspection. The options may 
include: return the tool to the supplier; in the case of a 
tool supplied by a foreign manufacturer, one option 
could be to employ a local toolmaker to implement 
the corrections. In the longer term, solutions may 
include sending someone to inspect the tool before 
dispatch or training personnel at the supplying 
company in quality and inspection procedures. 
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When pre-production trials begin it is often the 
case that slight modifications to the tooling are 
required. The customer must determine, again before 
placing the order, what procedures will be adopted. 
Realistically if the tool was manufactured on the other 
side of the world then it cannot be economical or 
enhance lead times to ship it back for modifications, 
nor is it likely that someone will travel from the 
manufacturer armed with appropriate tools to 
undertake modifications. If either scenario is likely, 
who will finance the activities needs to be clear. The 
reality is that modifications, often required to ensure 
the tool functions, and future repairs will be 
undertaken by a local toolmaker, probably a 
toolmaker that failed to be awarded the original 
contract; a toolmaker that the tool purchaser needs to 
ensure a functioning tool and its long-term 
maintenance. A customer needs to determine the type 
of relationship required of domestic toolmakers and 
how such toolmakers are to remain financially viable 
to service tool users. 
 
UK toolmakers may quote up to 30 percent more 
to modify or repair a tool from the Far East, than from 
the UK. To put a 750 tonne – moulding machine 
pressure – die cast mould right would cost, on 
average, between eight to ten thousand pounds. A 
reason for this is because the toolmaker expects to 
perform additional operations on a tool from the Far 
East. For example, the cap screws that hold a tool 
together may not be manufactured by a ‘branded 
name’ that conforms to British standards in a tool 
from the Far East. They are likely to be ‘cheap and 
cheerful’. When trying to undo ‘cheap and cheerful’ 
cap screws they can break. Consequently a second 
operation is required to drill the cap screw out, which 
requires more resources [7]. 
 
2.1.6   Production 
 
In addition to who shall perform on-site TD or M 
maintenance, consideration needs to be given to order 
quantities for replacement tools or tool parts. Hence, 
anticipated tool life, the volume of TDM stock to be 
held by the customer and the time required between 
ordering new stock and its delivery, TDM order 
schedules. As part of these considerations, plans must 
take account of worse case scenarios including, for 
example, unexpected catastrophic TD or M failure and 
the resultant downtimes. The anticipated supplier 
responsiveness as a result of commitment and 
physical location should be factored into the 
considerations. Thought must also be given to the 
volume and duration of the tool purchaser’s (the 
customer) component/product production contract and 
the anticipated latent TDM stock if the contract is not 
renewed or modifications to the component/product 
and hence, the tools are required. The further away the 
supplier is from the TDM user the further from the 
practice of minimised inventory and Just-in-Time 
procedures. Hence, the risk of cash being tied up 
permanently in unused tooling stocks is significantly 
increased.  
 
Some UK toolmakers can give customers a 24 hour 
7 days a week breakdown service, for when repairs on 
tools are required. This is an additional service that 
toolmakers from the Far East cannot offer [7]. 
 
2.1.7   Trust  
 
The customer must assess the risk associated with 
providing external organisations with TDM drawings 
and solid models and hence, the implicit product 
manufacturing route. Thought must be given to: the 
activities of the supplying toolmaker, are they also 
TDM users and hence potential competitors; the legal 
recourse and associated costs if information supplied 
is used to the detriment of the customer; and instinct. 
 
2.1.8   Long-term Partnerships 
 
A TDM purchaser, the customer, must examine the 
day-to-day dependencies that ensure minimum tool 
downtime and hence, determine which partnerships 
need to be maintained and built upon. In addition, the 
customer must develop an understanding of the 
significance of their business to the supplier and hence 
gauge the anticipated levels of support.  
 
2.2   Purchasing beyond National Boarders 
 
In addition to those mentioned in Section 2.1, there 
are additional cost considerations that result only from 
purchasing from foreign suppliers.  
 
2.2.1   Customs Duties 
 
These are fixed and readily calculated. 
 
2.2.2   Financing and Paperwork 
 
Terms of payment on foreign shipments may 
require letters of credit, bankers’ acceptances, or some 
other international financing mechanism, most of 
which require a fee to be paid to a guaranteeing bank 
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plus additional paperwork to document the 
transaction. 
 
In the UK a toolmaker is typically paid 
approximately a third of the cost of the tool upon 
delivery. The second third is paid when the customer 
samples the tool and the final payment is given when 
the customer proves the tool [7]. When buyers source 
from abroad they often have to pay roughly 80 percent 
prior to delivery to secure lower tooling prices and 
they have to conform to trading requirements of 
overseas suppliers. As a result more risk is associated 
with buying from low-cost base countries. 
 
Difficulties can be incurred when sending items in 
and out of the Far East. If the paperwork for a 
shipment is not 100 percent accurate it will be stuck in 
the dock for up to one week. Lead times are then 
adversely affected [5]. 
 
2.2.3   Foreign Exchange Rate Fluctuations 
 
If a price is specified in a foreign currency, then 
the purchaser bears the risk of exchange rate 
fluctuations before delivery and payment. A major 
fluctuation could reduce the local currency 
profitability of the contract for the foreign supplier. 
This could affect quality and responsiveness, 
ultimately raising the risk of failure to complete and 
deliver, if the potential loss under the contract 
becomes too great. 
 
2.2.4   Time Zones 
 
The opportunity for direct communication may be 
limited by difference in time zones. Other 
communication problems include differences in 
industry practices, standards and use of technical 
terms. 
 
2.2.5   Materials 
 
Many TD and Ms are manufactured from specific 
metal grades normally steels and require 
postproduction heat treatments. Purchasers should be 
aware that the quality of steels produced in certain 
regions are neither or as good or as consistent as those 
available in Western Europe. There have been 
logistical problems, in the Far East, when trying to 
acquire materials. Therefore, some toolmakers will 
take shortcuts by using different material [5]. Hence, 
where critical to TDM life or function material may 
need to be shipped to the tool supplier.   
 
For a four impression die casting tool a UK 
toolmaker quoted £58,000, a Turkish toolmaker 
£54,000 and a Far East toolmaker £36,000. Nine times 
out of ten the toolmaker from the Far East would not 
be working to any die casting standards, whereas in 
the UK they would be. The standards might state, for 
the UK, that the bolster has got to be 40-50 percent 
bigger than the insert. The bolster may only be 20 
percent bigger for the tool from the Far East. This 
makes the tool less robust. Since the toolmaker from 
the Far East is using less material for bolster they are 
saving on material costs, which allow them to quote 
lower. Furthermore, the UK toolmaker would use a 
third temper for heat treatment while the Far East 
toolmaker would only use two. The tempering process 
is important to obtain the desired strength, hardness 
and toughness of the tool [7]. 
 
 A common steel used in cold work tooling is D2. 
In Japan 30 percent of the D2 market has been 
replaced with a ‘new’ eight percent chrome material, 
such as DC53. This steel is more expensive. However, 
using newer steels can allow a toolmaker to produce a 
tool quicker with easier machining and less risk of 
cracking. Additionally, there have been some case 
studies where the tool life has been extended by up to 
five times. This is an example of how material 
selection can be used to reduce lead times and 
manufacturing costs [12].  
 
In the UK only about one percent of D2 has been 
replaced by ‘newer’ materials, such as DC53. The 
sales of DC53 are currently doubling every 18 
months. UK toolmakers say that it is their customers 
who aren’t willing to change. In Japan the entire 
supply chain will meet when a new product needs to 
be produced and this is an opportunity to decide upon 
the best way to do the job [12]. If UK toolmakers can 
start to increase the speed of uptake of new materials 
to reduce lead times and bring down manufacturing 
costs they can concentrate on selling their many built-
in advantages, for instance local service and quality. 
Therefore, reducing the price gap between them and 
the low-cost economy countries, and becoming more 
competitive [13]. 
 
As highlighted in section 2.1.4 there is a drive to a 
low carbon economy in the UK. Companies are now 
looking at their supply chain to reduce carbon 
emissions. For example Innocent, a fruit drinks 
company, is working with its supply chain to include 
more recycled materials, increase in use of renewable 
energy sources and the potential of using alternative 
fuels [8]. It can be assumed that it would be easier for 
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OEMs to reduce its supply chain carbon emissions if 
it is working with companies that operate from 
countries that are actively promoting this, such as the 
UK, rather than companies from low-cost base 
countries.   
 
3.  Discussion and Concluding Remarks 
 
If a TDM purchaser, procurement department, is to 
ensure that its company is capable of consistently 
producing quality components and maintaining its 
competitiveness it must understand the risks and costs 
associated with TDM sourcing decisions. Several 
organisations have been close to seeing only the 
quoted price and not the real costs [4, 14]. Table 1 
contains the eight generic TDM procurement steps 
and the five cross border factors and some of the 
considerations for each. One major requirement often 
neglected is the need for day-to-day TDM repairs and 
maintenance, which necessitates a local toolmaker. A 
factor all TD and M users need to appreciate. 
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Generic 
Considerations National Supplier Foreign Supplier 
2.1.1  Customer 
 Assessment Local/national travel, personnel time. 
Flights, travel insurance, accommodation, 
interpreters, personnel time, capability 
determination. 
2.1.2  Contracts  
Single legal system and language, 
understood jurisdiction and enforcement 
procedures. 
Need to understand two legal systems their 
jurisdiction and enforcement procedures, 
two languages, different customs and 
practice. 
2.1.3  Manufacture 
Assess risk of failure as a function of TDM 
complexity. National travel for face-to-face 
meetings to resolve problems or agree 
modifications. 
Assess risk of failure as a function of TDM 
complexity. Virtual video capable meetings, 
flights, travel insurance, accommodation, 
interpreters, personnel time to resolve 
problems or discuss modifications.  
2.1.4  Transportation National transport costs. Determine risk and 
costs of late arrival. 
International air or shipping costs, goods 
insurance. Detailed advanced contingency 
planning for each changeover point. 
Determine risk and costs of late arrival.  
2.1.5  Tool Arrival,
 Pre-Production 
Inspection capability, willingness, and 
responsiveness of local supplier to engage 
with pre-production trial modifications, 
national travel, time delays. 
Inspection capability. Possible additional 
cost of engaging a local toolmaker to work 
on pre-production tool modifications. 
Long-term: customer pre-dispatch 
inspection hence flights, accommodation, 
etc, and possible long-term investment in 
supplier’s inspection capabilities. 
2.1.6  Production 
TDM maintenance, worse case scenario 
responsiveness, and required TDM 
inventory.  
The cost of engaging a local toolmaker to 
undertake on-site TDM maintenance. TDM 
inventory requirements as defined by 
supplier response times. Risk of cash tie up 
and production failure where the solution is 
supplier dependant. 
2.1.7  Trust 
Assess risk of production contract loss 
because of breach of confidence. The 
method and cost of legal action and the 
probability of success.  
Assess risk of production contract loss 
because of breach of confidence. The 
method and cost of legal action and the 
probability of success.  
2.1.8  Long-term 
 Partnerships 
The effect on the customer if this supplier 
no longer existed. The commitment of the 
supplier to the customer in terms of support 
and technology in the short and long-term.  
The effect on the customer if this supplier 
no longer existed. The commitment of the 
supplier to the customer in terms of support 
and technology in the short and long-term. 
Considerations when 
Purchasing beyond 
National Boarders 
National Supplier Foreign Supplier 
2.2.1 Customs Duties Not relevant Important consideration and additional costs 
2.2.2 Financing and 
 Paperwork Not relevant Important consideration and additional costs 
2.2.3 Foreign 
 Exchange Rate 
 Fluctuations 
Not relevant Important consideration and additional costs 
2.2.4  Time Zones Not relevant Understood 
2.2.5  Materials Not normally relevant Important consideration and additional costs 
 
 
Table 1. Consideration for TDM procurement.
 - 176 - 
4.  Acknowledgements 
 
The authors would like to acknowledge the support of the two trade associations and 
their members in providing relevant documentation and information for preparation of 
this paper. The authors would also like to acknowledge support for this work from the 
UK’s Knowledge Transfer Partnerships and European Social Fund under contract No: 
KTP000663. 
 
5.  References 
 
[1] C.K. Hahn, K.H. Kina and J.S. Kirn, Costs of Competition:  Implications for Purchasing 
Strategy, Journal of Purchasing and Materials Management, 1986, pp. 2-7 
[2] Private Communications with Rolls Royce plc, Derby, UK, and their UK  suppliers, 2000 – 
onwards 
[3] Private Communication with members of the Gauge and Toolmakers Association,  
www.gtma.co.uk, 2005 
[4] Private Communication with the Institute of Sheet Metal Engineers and its members, 
www.isme.org, 2005 and 2007. 
[5] Private Communication with an anonymous source from engineer within the automotive 
industry, April 2007.  
[6] Open discussion at the National Die and Mold CAD Engineering Research Center, Shanghai 
Jiao Tong University, 1954 Hua Shan Road, Shanghai 200030, China, as part of the 4th 
ICFG Workshop, 2004  
[7] Private Communication with 3Dimensional Limited, www.3dimensional.co.uk, April 2007. 
[8] Environment Agency (UK) – business environmental news – Towards a low carbon reality, 
www.environment-agency.gov.uk, last accessed 27th April 2007.  
[9] Carbon Trust (UK) – about us, www.carbontrust.co.uk, last accessed 28th April 2007. 
[10] Carbon Trust, Carbon footprints in the supply chain: the next step for business, November 
2006. 
[11] Environment Agency (UK), Business and the Sustainable Consumer, November 2006. 
[12] Private Communication with Carrs Tool Steels Limited, www.carrs-tool.co.uk, April 2007. 
[13] Moldmaking Technology – Steel Selection – Closing the Gap with Offshore Tooling, 
www.moldmakingtechnology.com, last accessed 20th April 2007. 
[14] A. Nicklin, Engineering Process Director of Wagon Automotive UK, Presentation on Tool 
costs at the International Cold Forging Congress, Chester, September 2005 
   
 - 177 - 
 
Appendix 2 – The first hardcopy Technical Briefing 
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Appendix 3 – The second hardcopy Technical Briefing 
   
 - 181 - 
   
 - 182 - 
   
 - 183 - 
Appendix 4 -  The first issue of the electronic Technical 
Briefing 
 
This issue focused on laser for tool repair. 
 
It should be noted that the quality of the Technical Briefing included in this 
dissertation does not reflect how it would have been received by GTMA 
members. It was sent electronically and is difficult to produce on paper as it was 
not designed for this purpose. Better quality versions of the GTMA Technical 
Briefings can be found at www.graphicmail.co.uk/GTMA. 
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Appendix 5 – European Union projects partook in by 
GTMA 
 
A brief description of each FP6 project that GTMA participated in is given: 
 
Emold [138]: The aim of Emold is to define a new concept in plastic injection 
processing, in which tools will pass from being passive elements 
to becoming networked active elements with embedded 
knowledge. It is focused on the injection moulding process. 
Injection moulding is the process of heating plastic pellets or 
granules in a cylinder and then forcing the melted plastic into a 
split-die chamber, or mould, which gives the shape of the desired 
part(s). The molten part is then cooled so that it solidifies. The 
mould then opens, to release the part(s), and then closes again to 
produce the following part(s). Typical parts produced from this 
process include containers, automotive components such as 
speaker grills, cups etc.  
 
The benefits that are expected to come from Emold are up to a 30 
percent reduction for the set-up phase of the tooling (mould) and 
quality assurance. It aims to achieve a reduction of up to five 
percent in the final cost of plastic parts due to elimination of 
faulty batches and reduction of reparation requirements. 
Improvement of 25 percent in the efficiency of the moulding 
processes. 
 
Flexform [139]:  
 
This project focuses on European special vehicles manufacturing, 
such as small batch sports cars and military transportation. The 
main technological area to be developed is the manufacturing 
methodology related to the sheet metal components of the vehicle, 
such as the bonnet or wings of a vehicle.  For this, it is planned to 
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use as a starting point an emerging technology for sheet metal 
components, Dieless Forming, which is based on incremental 
deformation of metal sheets. It aims to develop technologies to cut 
product development times by 60 percent and manufacturing 
times by 50 percent while increasing capacity by 50 percent.  
 
Hipermoulding [140]: 
 
 The acronym Hipermoulding stands for ‘High Performance 
Injection Moulds and Moulding Processes’. Its intention was to 
optimise the positioning of cooling channels, within the injection 
moulds, to obtain better control over the temperatures of the 
mould. It hoped to achieve at least a 35 percent reduction in the 
injection moulding cycle time – the time from closing the mould 
and injecting the plastic, to opening the mould and ejecting the 
part(s). In addition the energy consumption was anticipated to be 
reduced, by at least 30 percent, and the durability of the mould 
increased by about 50 percent. The result of the aforementioned 
would be an approximate 20 percent reduction in the cost per part 
and better quality control.   
 
KnowEDM [141]: 
 
 KnowEDM centres on the two technologies Electrical Discharge 
Machining (EDM) and High Speed Machining (HSM) for making 
tools, such as injection moulding tools, and high precision 
components. EDM is a metal removal process by spark charges 
[142]. HSM is an approach to metal cutting that uses speed 
technologies that allows machining centres to do more work. 
 
 The partners of the project are developing a knowledge-based 
system – a system that stores knowledge to solve problems – to 
automatically choose which features of a part are best machined 
using HSM or EDM, based on the part geometry. Foreseen 
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benefits are improved communication between product designers, 
mould manufacturers and injection moulders. Improved part 
quality and reduced cost per part. Up to a 50 percent reduction in 
part manufacture. 
 
 T-ForM [117]:  
The thermoforming process is the focus of the T-ForM project. 
Thermoforming is the process of heating a thermoplastic sheet – a 
plastic that when heated and cooled can return to its original 
hardness and strength – placing it over a mould and then using a 
vacuum to force the sheet around the mould [142]. When the 
plastic sheet makes contact with mould it usually sets. Examples 
of parts include food packaging trays to much larger items like the 
fronts and backs of caravans. 
 
 A new software platform will be developed to determine the cost 
of a thermoformed part, the plastic sheet thickness, the best tool 
material to use to improve cycle time, and processing conditions. 
Design Guidelines and training modules are also to be produced to 
promote best practise within the thermoforming industry.  
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Appendix 6 – The third copy of the electronic Technical 
Briefing 
 
This issue focused on polymer training and funding. 
 
It should be noted that the quality of the Technical Briefing included in this 
dissertation does not reflect how it would have been received by GTMA 
members. It was sent electronically and is difficult to produce on paper as it was 
not designed for this purpose. Better quality versions of the GTMA Technical 
Briefings can be found at www.graphicmail.co.uk/GTMA. 
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Appendix 7 – The third issue of the electronic Technical 
Briefing 
 
This issue focused on automation. 
 
It should be noted that the quality of the Technical Briefing included in this 
dissertation does not reflect how it would have been received by GTMA 
members. It was sent electronically and is difficult to produce on paper as it was 
not designed for this purpose. Better quality versions of the GTMA Technical 
Briefings can be found at www.graphicmail.co.uk/GTMA. 
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Appendix 8 – Agenda for the Emerging Technologies 
conference 
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Appendix 9 – Positive press coverage of the Emerging 
Technologies conference 
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Appendix 10 – Questionnaire sent with second hardcopy 
Technical Briefing 
 
Presented is the questionnaire sent out with the GTMA’s second technical 
newsletter, the Technical Briefing. Its purpose was to find out what GTMA 
members thought of the Technical Briefing. This was sent out during January 
2007 using online survey software, QuestionPro. The format of the questionnaire 
presented here is not the same as the one that was sent out, due to the fact that it 
was not possible to reproduce the format of the online version in a hardcopy 
format. For the online version question five would either branch to question six 
or seven depending upon the recipient’s response to question five. 
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Technical Briefing Two Questionnaire 
Dear member. 
You have been invited to participate in the GTMA Technical Briefing survey. 
You will be asked to complete questions regarding the Technical Briefing and 
technical information. It is important that the GTMA receives feedback about 
the Technical Briefing so that future issues can be improved and so that you 
get what you want! 
It should take approximately one minute to complete. In order to qualify for 
the chance to win a Marks & Spencer voucher please supply your name and 
email when prompted. 
Your participation in this study is completely voluntary. If you feel 
uncomfortable answering any questions, you can withdraw from the survey 
at any point. The answers that you give will be treated as confidential. 
If you have any questions at any time about the survey then please contact 
Scott Phillips (GTMA) by phone on 01844 274222 or by email at 
scott@gtma.co.uk. 
Thank you very much for your time and support. 
   
1.  
 
 
Company: 
 
 
 
 
Name: 
 
 
 
 
Job role: 
 
 
 
 
Email: 
 
 
 
 
 
 
2.  
 
 
How favourable is your reaction to the Technical Briefing? 
 
  Excellent 
  Very Good 
  Good 
  Fair 
  Poor 
 
 
 
3.  
 
 
 
Excellent Very 
Good 
Good Fair Poor 
How useful was the 
Technical Briefing?      
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How would you rate 
the 'technical quality' 
of the articles? 
     
How would you rate 
the layout of the 
Technical Briefing? 
     
 
 
4.  
 
 
Comments / suggestions for improvement 
   
 
 
 
5.  
 
 
Do you want articles at their present length, or more or less words? 
 
  Less   Same   More 
 
 
6.  
 
 
A little less or a lot less? 
 
  Little less   Lot less 
 
 
7.  
 
 
A little more or a lot more? 
 
  Little more   Lot more 
 
 
 
 
 
 
 
 
 
 
 
8.  
 
 
Please rank the formats of receiving technical information by placing 
1 next to the format most preferred, a 2 next to the format of next 
preference and so forth until all items are ranked. 
 
Data i.e. tables    
Diagrams    
Pictures     
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Text    
 
 
9.  
 
 
What do you most like about the Technical Briefing? 
   
 
 
 
10.  
 
 
What do you least like about the Technical Briefing? 
   
 
 
 
11. Please answer more than one if necessary  
 
Which groups of people within your company do you expect to be the 
greatest users of the Technical Briefing? 
 
  Design 
  Engineering 
  Management 
  Senior Management 
  Sales 
  Other      
 
 
 
 
 
12. Please answer more than one if necessary  
 
Where do you currently get the best new technical information from? 
 
  Journals / trade magazines 
  Networking with others in your sector 
  Newsletters 
  Other organisations, such as research establishments 
  The internet 
  Other      
 
 
13.  
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Typically, how often do you need to look for new technical 
information? 
 
  Everyday 
  2-3 times a week 
  4-6 times a week 
  Once a week 
  2-3 times a month 
  Once a month 
  Less than once a month 
 
 
14.  
 
 
Please rank the methods of receiving the Technical Briefing by 
placing a 1 next to the method you most prefer, a 2 next to the 
method that's your next prefered and so forth until all items are 
ranked. 
 
Email    
Fax    
Online (on GTMA website in members area)    
Post (hardcopy)    
 
 
15.  
 
 
Please give any suggestions for technical information that you 
would like to see in the Technical Briefing 
   
 
 
 
Thank you for taking the time to participate in this evaluation. 
Please contact scott@gtma.co.uk if you have any questions regarding this 
survey. 
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Appendix 11 – Questionnaire sent to ThermoForum 
 
Presented is the questionnaire sent out electronically to the ThermoForum 
created in relation to the collaborative project T-ForM (Section 6.6.2). Its 
purpose was to find out what thermoforming companies in the United Kingdom 
wanted from a forum. This was sent out during March 2007 using online survey 
software, QuestionPro. The format of the questionnaire presented here is not the 
same as the one that was sent out, due to the fact that it was not possible to 
reproduce the format of the online version in a hardcopy format. 
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Thermoforming Forum Questionnaire 
Dear forum member.  
You have been invited to participate in the thermoforming forum 
questionnaire. You will be asked to complete questions regarding the UK 
Thermo and Vacuum Forming Industry Forum. It is important the GTMA 
receives feedback about the forum so that you get what you want! 
It should take approximately two minutes to complete.  
Your participation in the study is completely voluntary. If you feel 
uncomfortable answering any questions, you can withdraw from the 
survey at any point. The answers that you give will be treated as 
confidential.  
Thank you very much for your time and support. 
 
  
   
1.  
 
 
Company: *  
   
 
Name: *  
   
 
Job role: 
   
 
Email: *  
   
 
Number of employees in your company: 
   
 
 
  
 
  
   
2.  
 
 
Please specify your position within the thermoforming industry: 
 
  Thermoforming company 
  Mould making company 
  Design agency 
  Material supplier 
  Equipment supplier 
  Other      
 
  
 
  
   
 
3.  
 
 
Are you involved in industries other than thermoforming? 
 
  Yes    No 
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4.  
 
 
If yes, what industries? 
   
 
 
  
 
  
   
5. Please select as many options as you like  
 
What industry sectors are you involved with? 
 
  Aerospace 
  Automotive 
  Leisure i.e. caravans 
  Medical 
  Packaging 
  White goods 
  Other      
 
  
 
  
   
6.  
 
 
Are you looking to diversify? 
 
  Yes   No 
 
  
 
  
   
7.  
 
 
If yes, please specify what area: 
   
 
 
  
 
  
   
 
 
 
 
 
 
8. Please select as many options as you like  
 
What are your motives for joining the UK Forum for the Thermo 
and Vacuum Forming Industry? 
 
  Learn about development of T-ForM 
  Networking opportunities 
  Provision of area to exchange knowledge 
  Support services 
  Find out about new thermoforming technologies 
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  Raise profile of thermoforming industry 
  Publicity as a result of being a member of the forum 
  Marketing 
  Other      
 
 
  
   
9.  
 
 
Please rank the methods of receiving updates regarding the forum 
or T-ForM by placing a 1 next to the method you most prefer, a 2 
next to the method that's your next preferred and so forth until all 
items are ranked. 
 
Email    
Fax    
Online (website)    
Post (hardcopy)    
 
  
 
  
   
10.  
 
 
Please state if there are any services that you would like the UK 
Forum for the Thermo and Vacuum Forming Industry to offer: 
   
 
 
  
 
  
   
 
 
 
 
11.  
 
 
Please state any issues that you would like to see addressed by 
the forum: 
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Appendix 12 – Questionnaire given to delegates of 
Emerging Technologies 08 
 
Presented is the questionnaire handed out by hand to the delegates of the 
Emerging Technologies 08 conference that the GTMA held (Section 6.7). Its 
purpose was to find out what delegates thought of the event. This was handed out 
during the conference in February 2008. No introduction text was provided with 
this questionnaire as a presenter at the Emerging Technologies 08 event 
communicated why and how the questionnaire should be completed. 
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Emerging Technologies 08 Delegate Questionnaire 
Optional Information  
 
Name: 
   
 
Title: 
   
 
Company: 
   
 
Email Address: 
   
 
 
 
   
 
 
 
How did you hear or learn about Emerging Technologies 08? 
 
  GTMA website 
  Flyer (hardcopy) 
  Internet 
  Phone call 
  GTMA email / newsletter 
  Referral 
  Email / newsletter (not GTMA) 
  Other:      
 
 
 
 
   
 
 
 
Please specify the main reason for attending this event: 
 
  Content 
  Networking 
  Personal growth & development 
  Speakers 
  Other:      
 
 
 
 
   
 
 
 
 
 
 
Did the event fulfill your reason for attending? 
 
  Yes -- Absolutely 
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  Yes -- But not to my full extent 
  No 
 
 
 
   
Please tick as many as you like.  
 
Which speaker(s) were you mostly interested in listening to? 
 
  Speaker 1 - Hipermoulding 
  Speaker 2 - Direct metal laser sintering 
  Speaker 3 - Affordable automation 
  Speaker 4 - T-ForM 
  Speaker 5 - Goodbye machining 
  Speaker 6 - Emold 
  Speaker 7 - Concept laser 
  Speaker 8 - Flexform 
  Speaker 9 - Incremental forming 
  Speaker 10 - KnowEDM 
  Speaker 11 - Developments in EDM 
  Speaker 12 - Who's got Walt Disney's head? 
  Speaker 13 - Adding value 
 
 
 
 
   
 
 
 
What was the most beneficial aspect of the conference: 
   
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
Please indicate your overall satisfaction with the Emerging Technologies 08 event  
 
 
Very 
Satisfied 
Somewhat 
Satisfied 
Neutral Somewhat 
Dissatisfied 
Very 
Dissatisfied 
Conference Content 
     
Networking 
     
Venue 
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Food & Beverage 
      
 
 
   
 
 
 
How many external technical conferences/seminars do you attend, on average, in a year? 
 
  1 - 2 
  3 - 5 
  6 or more 
 
 
 
 
   
 
 
 
What other topics or themes are of interest to you for a conference: 
   
 
 
 
 
 
   
 
 
 
Additional comments about the Emerging Technologies 08 event: 
   
 
 
 
 
 
   
 
 
 
 
Thank you for taking the time to participate in this evaluation.  
 
 
 
 
 
Please contact scott@gtma.co.uk if you have any questions regarding this 
survey.   
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